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Description

BACKGROUND OF THE INVENTION

Field of the Invention:

[0001] The present invention relates to a webbing re-
tractor which is used by a seat belt device, and which,
after a webbing is pulled out by a predetermined
amount, can be constantly brought into a state in which
a pullout operation of the webbing is prevented.

Description of the Related Art:

[0002] A webbing retractor provided in a vehicle in-
cludes a built-in locking mechanism which, when nec-
essary, prevents the rotation of a winding shaft in the
direction in which the webbing is pulled out.
[0003] As the webbing retractor equipped with this
type of locking mechanism, there are known a so-called
emergency locking retractor (ELR) and a so-called au-
tomatic locking retractor (ALR): The ELR is constructed
so that winding and pullout of the webbing is ordinarily
allowed, and when sudden deceleration of a vehicle is
detected by an acceleration sensor, the rotation of a
winding shaft in the direction in which the webbing is
pulled out is stopped instantaneously; the ALR is con-
structed so that, if the webbing is retracted slightly after
having been pulled out to an arbitrary length, further pull-
out of the webbing is automatically prevented, and the
pullout prevention state of the webbing is released by
the webbing being substantially retracted to its full
length, so that pullout of the webbing is allowed again.
[0004] A webbing retractor in which the ELR and ALR
are used together has already been proposed by the as-
signee of the present application (as an example, see
Japanese Utility Model Application Laid-Open (JP-U)
No. 3-121059).
[0005] The webbing retractor disclosed in the above-
described publication (JP-U No. 3-121059) comprises:
a lock wheel which rotates in such a manner as to follow
a winding shaft and which, when rotation of the lock
wheel is prevented, operates locking means to prevent
the winding shaft from rotating in the direction in which
the webbing is pulled out; an ELR lever which is usually
located at a position apart from the lock wheel and
which, at a time when a vehicle suddenly decelerates,
engages with the lock wheel so as to prevent rotation of
the lock wheel; and an ALR lever which is selectively
held at the position where the ALR lever engages with
the lock wheel (i.e., engaged position) and at the posi-
tion where the ALR lever is separated from the lock
wheel (i.e., disengaged position). Further, a release
gear for switching the position of the ALR lever is dis-
posed coaxially with the winding shaft.
[0006] The release gear is provided to decelerate by
the rotation of the winding shaft so as to rotate in the
direction opposite to that of the rotation of the winding

shaft, and when the webbing is brought into a state of
being pulled out to its full length, the ALR lever is
changed from the disengaged position to the engaged
position, and when the webbing is brought into a state
of being wound by its substantially full amount, the ALR
lever is changed from the engaged position to the dis-
engaged position.
[0007] On the other hand, the above-described web-
bing retractor, in which switching between the ELR and
ALR is allowed as occasion demands, is not constructed
so that the ELR is switched to the ALR in a state in which
the webbing is completely pulled out to its full length,
and in this webbing retractor, a structure is used in which
switching from the ELR to the ALR is effected with some-
what sufficient time. Namely, the relationship of the en-
gagement between the release gear and the ALR lever
is set so that switching from the ELR to the ALR is ef-
fected in a state immediately before the webbing is
pulled out to its full length (i.e., a state in which an end
portion of the webbing having a length of 20 to 100 mm
from a position where the webbing is engaged with the
winding shaft is wound onto the winding shaft immedi-
ately before the state in which the webbing is pulled out
to its full length). Accordingly, the usable length of the
webbing becomes uneven and a usually unused portion
of the webbing (the portion of the webbing from the
switching position to the end of the webbing engaged
with the winding shaft) remains as a dead turn portion
on the winding shaft. For this reason, it is necessary to
set the cut length of the webbing by taking account of
the portion which remains as a dead turn portion, and
therefore, the cut length of the webbing becomes longer,
thereby resulting in an increase in cost.
[0008] A similar design of a webbing retractor is dis-
closed in US-A-4,566,649 using a ELR/ALR conversion
mechanism, and disclosing the features of the pream-
bles of claims 1 and 9. However, the deficiency of this
known retractor is similar to that of the retractor as dis-
closed in the a.m. JP-publication.

SUMMARY OF THE INVENTION

[0009] In view of the above-described circumstances,
an object of the present invention is to provide a webbing
retractor in which, although the ALR function is provid-
ed, a webbing can be pulled out to its full length and a
portion of the webbing remaining as a dead turn portion
can be eliminated.
[0010] Further, another object of the present invention
is to provide a webbing retractor with a structure that,
although the ALR function is provided, the webbing can
be pulled out to its full length, and a portion of the web-
bing remaining as a dead turn portion can be eliminated,
is simplified and can easily be manufactured.
[0011] A first aspect of the present invention is a web-
bing retractor comprising: a winding shaft onto which a
webbing used for restraining a vehicle occupant is
wound; locking means which is actuated to stop rotation
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of the winding shaft in a direction in which the webbing
is pulled out; an ALR lever which can be moved at an
operating position where the locking means is actuated
and at a non-operating position where the locking
means is not actuated, and which is usually urged to-
ward the operating position by urging force; a cam mem-
ber to which rotation of the winding shaft is transmitted
via a gear mechanism so as to hold the ALR lever at the
non-operating position from a first state in which the
webbing is wound onto the winding shaft substantially
to its full length to a second state immediately before the
webbing is pulled out substantially to its full length and
also set the ALR lever in a state of being movable to the
operating position; and stopping means to which rota-
tion of the winding shaft is transmitted via the gear
mechanism, the stopping means holding the ALR lever
at the non-operating position from the second state to
the third state and allowing movement of the ALR lever
at the operating position by the urging force when the
winding shaft is rotated, from the third state, in a direc-
tion in which the webbing is wound, the direction being
opposite to the direction in which the webbing is pulled
out.
[0012] In accordance with the first aspect of the
present invention, the rotation of the winding shaft in the
direction in which the webbing is pulled out and the ro-
tation of the winding shaft in the direction in which the
webbing is wound are transmitted to the cam member
and to the stopping means via the gear mechanism.
From the first state to the second state, the ALR lever
is held at the non-operating position by the cam mem-
ber. From the second state to the third state, the ALR
lever is held at the non-operating position by the stop-
ping means. When the winding shaft is rotated from the
third state in the direction in which the webbing is pulled
out, the stopping means is rotated via the gear mecha-
nism to allow the movement of the ALR lever at the op-
erating position. Accordingly, the ALR lever is held at
the non-operating position by the stopping means from
the second state to the third state, and therefore, the
rotation of the winding shaft in the direction in which the
webbing is pulled out is not prevented and the webbing
can accordingly be pulled out to its full length.
[0013] A second aspect of the present invention is
provided, in the webbing retractor of the first aspect, in
which the gear mechanism includes a pinion gear which
rotates with the winding shaft, and a reduction gear
which engages with the pinion gear and is rotated at a
reduced speed in accordance with rotation of the pinion
gear, and the stopping means is a stopper portion pro-
vided in the reduction gear.
[0014] A third aspect of the present invention is pro-
vided, in the webbing retractor of the second aspect, in
which the reduction gear includes a first intermediate
gear portion and a second intermediate gear portion; the
cam member is a cam plate member rotatably support-
ed by the winding shaft, the cam plate member including
a first driven gear portion which meshes with the first

intermediate gear portion in a range of a predetermined
central angle around the winding shaft so as to rotate
the cam plate member, a first region in which when the
ALR lever corresponds to the cam plate member, the
ALR lever is held at the non-operating position against
the urging force, and a second region in which when the
ALR lever corresponds to the cam plate member, the
ALR lever can be moved at the operating position by the
urging force; and the cam plate member includes a sec-
ond driven tooth portion, in which during a time from the
second state to the third state the second driven tooth
portion engages with a portion of the second intermedi-
ate gear portion to rotate the cam plate member so that
the second region corresponds to the ALR lever, and
after the winding shaft is rotated from the third state by
a predetermined amount in the direction in which the
webbing is wound and is further rotated in the same di-
rection, the second driven tooth portion engages with
an other portion of the second intermediate gear portion
to rotate the rotate the cam plate member so that the
first intermediate gear portion and the first driven gear
portion are restored to a meshed state.
[0015] In accordance with the third aspect of the
present invention, from the first state to the second
state, the ALR lever is maintained in a state correspond-
ing to the first region of the cam plate member, and the
reduction gear is rotated due to the rotation of the pinion
gear so that the stopper portion is moved at a position
where the ALR lever is held at the non-operating posi-
tion. From the second state to the third state, the cam
plate member is rotated by the portion of the second in-
termediate gear portion so that the ALR lever corre-
sponds to the second region of the cam plate member.
When the winding shaft is rotated from the third state in
the direction in which the webbing is wound, the reduc-
tion gear is rotated so that the stopper portion reaches
a position at which the ALR lever can be moved at the
operating position, and the ALR lever is moved at the
operating position by the urging force. Further, when the
winding shaft is rotated by a predetermined amount from
the third state in the direction in which the webbing is
wound, the second driven gear portion engages with the
other portion of the second intermediate gear portion to
rotate the cam plate member, and the first intermediate
gear portion and the first driven gear portion are restored
to an engaged state.
[0016] A fourth aspect of the present invention is a
webbing retractor comprising: a winding shaft onto
which a webbing used for restraining a vehicle occupant
is wound; locking means which is actuated to stop rota-
tion of the winding shaft in a direction in which the web-
bing is pulled out; an ALR pawl which can be moved at
an operating position where the locking means is actu-
ated and at a non-operating position where the locking
means is not actuated, and which is usually urged to-
ward the operating position by urging force; a reduction
gear mechanism which slows down rotation of the wind-
ing shaft; a cam member rotated in such a manner as
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to interlock with the reduction gear mechanism, the cam
member including a first region which allows movement
of the ALR pawl at the operating portion by the urging
force when the ALR pawl corresponds to the cam mem-
ber, and a second region which allows the ALR pawl to
be held at the non-operating position when the ALR pawl
corresponds to the cam member; and a disk control
member rotated by the cam member and including a
third region which allows movement of the ALR pawl at
the operating position by the urging force when the ALR
pawl corresponds to the disk control member, and a
fourth region which allows the ALR pawl to be held at
the non-operating position when the ALR pawl corre-
sponds to the disk control member, wherein when the
winding shaft is rotated in the direction in which the web-
bing is pulled out from a first state in which the webbing
is wound onto the winding shaft substantially to its full
length to a second state immediately before the webbing
is pulled out substantially to its full length, the ALR pawl
is held at the non-operating position by the fourth region,
when the winding shaft is rotated in the direction in which
the webbing is pulled out from the second state to a third
state in which the webbing is pulled out from the winding
shaft substantially to its full length, the disk control mem-
ber is rotated by the cam member so that the ALR pawl
is changed from a state of being held at the non-oper-
ating position by the fourth region to a state of being held
at the non-operating position by the second region, and
further when the winding shaft is rotated from the third
state, by a first predetermined amount, in a direction in
which the webbing is wound, which is opposite to the
direction in which the webbing is pulled out, the cam
member is rotated so that the ALR pawl corresponds to
the third region, and the ALR pawl is thereafter moved
at the operating position by the urging force, and sub-
sequently, when the winding shaft is rotated by a second
predetermined amount in the direction in which the web-
bing is wound, the disk control member is rotated by the
cam member, and the ALR pawl corresponds to the
fourth region so as to be moved at the non-operating
position.
[0017] In accordance with the fourth aspect of the
present invention, the ALR pawl is maintained at the
non-operating position by an interlock stopping portion
of the cam member from the second state immediately
before the webbing is pulled out to its full length to the
third state in which the webbing is pulled out substan-
tially to its full length. For this reason, the rotation of the
winding shaft in the direction in which the webbing is
pulled out is not stopped and the webbing can accord-
ingly be pulled out to its full length.
[0018] A fifth aspect of the present invention is pro-
vided, in the webbing retractor of the fourth aspect,
which further comprises: a sensor pawl for an acceler-
ation sensor, which can be moved at a first position
where the locking means is actuated and at a second
position where the locking means is not actuated, and
is provided to be moved from the second position to the

first position when a vehicle on which the webbing re-
tractor is installed suddenly decelerates, wherein the
cam member includes a third region for holding the sen-
sor pawl at the second position when the winding shaft
is rotated, by a third predetermined amount, from the
first state in the direction in which the webbing is pulled
out.
[0019] In accordance with the fifth aspect of the
present invention, while the webbing is being pulled out
from the first state by the third predetermined amount,
the sensor pawl is held at the second position by the
third region of the cam member, and therefore, it is pos-
sible to prevent occurrence of an end locking state in
which the locking means cannot be released with the
webbing being pulled out.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] Fig. 1 is an exploded perspective view of a
webbing retractor according to a first embodiment of the
present invention.
[0021] Fig. 2 is an exploded perspective view showing
a principal portion of an ALR gear mechanism of the
webbing retractor according to the first embodiment of
the present invention.
[0022] Fig. 3 is an exploded perspective view showing
the principal portion of the ALR gear mechanism of the
webbing retractor, seen from the other side surface, ac-
cording to the first embodiment of the present invention.
[0023] Fig. 4 is a front view showing an initial state of
the ALR gear mechanism of the webbing retractor, in
which the webbing is accommodated to its full length,
according to the first embodiment of the present inven-
tion.
[0024] Fig. 5 is a front view showing a first switching
standby position in the ALR gear mechanism of the web-
bing retractor according to the first embodiment of the
present invention.
[0025] Fig. 6 is a front view of the principal portion
showing a second switching standby position of the ALR
gear mechanism of the webbing retractor according to
the first embodiment of the present invention.
[0026] Fig. 7 is a front view of the principal portion of
the ALR gear mechanism of the webbing retractor,
showing a state in which the webbing is pulled out to its
full length, according to the first embodiment of the
present invention.
[0027] Fig. 8 is a front view of the principal portion of
the ALR gear mechanism of the webbing retractor,
showing a state in which the ELR is switched to the ALR,
according to the first embodiment of the present inven-
tion.
[0028] Fig. 9 is a front view of the principal portion of
the ALR gear mechanism of the webbing retractor,
showing a switching standby state from the ALR to the
ELR, according to the first embodiment of the present
invention.
[0029] Fig. 10 is a front view of the principal portion
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of the ALR gear mechanism of the webbing retractor,
showing a state in which the ALR is switched to the ELR,
according to the first embodiment of the present inven-
tion.
[0030] Fig. 11 is an explanatory diagram of the prin-
cipal portion which shows a cross section of the struc-
ture shown in Fig. 4.
[0031] Fig. 12 is a perspective view of the principal
portion, which shows a state in which a pinion gear and
a reduction gear are engaged with each other in the
webbing retractor according to the first embodiment of
the present invention.
[0032] Fig. 13 is a perspective view of the principal
portion, which shows a state in which the pinion gear
and the reduction gear are engaged with each other in
the webbing retractor according to the first embodiment
of the present invention.
[0033] Fig. 14 is a perspective view of the principal
portion, which shows a state in which the pinion gear
and the reduction gear are engaged with each other in
the webbing retractor according to the first embodiment
of the present invention.
[0034] Fig. 15 is an exploded perspective view show-
ing a principal portion of an ALR gear mechanism of a
webbing retractor according to a second embodiment of
the present invention.
[0035] Fig. 16 is an exploded perspective view show-
ing the principal portion of the ALR gear mechanism of
the webbing retractor, seen from the other side surface,
according to the second embodiment of the present in-
vention.
[0036] Fig. 17 is a front view showing a state in which
switching starts in the ALR gear mechanism of the web-
bing retractor according to the second embodiment of
the present invention.
[0037] Fig. 18 is a front view showing a state in which
V end locking is released in the ALR gear mechanism
of the webbing retractor according to the second em-
bodiment of the present invention.
[0038] Fig. 19 is a front view showing a state in which
switching is preset in the ALR gear mechanism of the
webbing retractor according to the second embodiment
of the present invention.
[0039] Fig. 20 is a front view showing a state in which
switching is effected in the ALR gear mechanism of the
webbing retractor according to the second embodiment
of the present invention.
[0040] Fig. 21 is a front view showing a state in which
the webbing is pulled out to its full length in the ALR gear
mechanism of the webbing retractor according to the
second embodiment of the present invention.
[0041] Fig. 22 is a front view showing a state in which
switching to the ALR is effected in the ALR gear mech-
anism of the webbing retractor according to the second
embodiment of the present invention.
[0042] Fig. 23 is a front view showing a state in which
switching starts in the ALR gear mechanism of the web-
bing retractor according to the second embodiment of

the present invention.
[0043] Fig. 24 is a front view showing a state in which
the ALR is released in the ALR gear mechanism of the
webbing retractor according to the second embodiment
of the present invention.
[0044] Fig. 25 is a front view showing a state in which
V end locking operates in the ALR gear mechanism of
the webbing retractor according to the second embodi-
ment of the present invention.
[0045] Fig. 26 is a front view showing a state in which
the webbing is accommodated to its full length in the
ALR gear mechanism of the webbing retractor accord-
ing to the second embodiment of the present invention.
[0046] Fig. 27 is a cross-sectional end view of a prin-
cipal portion of an ALR-ELR switching mechanism of a
webbing retractor according to a third embodiment of
the present invention, in which a winding shaft 214 is
not shown.
[0047] Fig. 28 is an exploded view of a longitudinal
cross section of a portion, corresponding to Fig. 27, of
the ALR-ELR switching mechanism of the webbing re-
tractor according to the third embodiment of the present
invention.
[0048] Fig. 29 is an exploded perspective view show-
ing a principal portion of the ALR-ELR switching mech-
anism of the webbing retractor according to the third em-
bodiment of the present invention.
[0049] Fig. 30 is an exploded perspective view show-
ing the principal portion of the ALR-ELR switching
mechanism of the webbing retractor according to the
third embodiment of the present invention.
[0050] Fig. 31 is an exploded perspective view show-
ing the principal portion of the ALR-ELR switching
mechanism of the webbing retractor according to the
third embodiment of the present invention.
[0051] Fig. 32 is an exploded perspective view show-
ing a principal portion of a portion corresponding to Fig.
29 of the ALR-ELR switching mechanism of the webbing
retractor, seen from the other side surface, according to
the third embodiment of the present invention.
[0052] Fig. 33 is an exploded perspective view show-
ing a principal portion of a portion corresponding to Fig.
30 of the ALR-ELR switching mechanism of the webbing
retractor, seen from the other side surface, according to
the third embodiment of the present invention.
[0053] Fig. 34 is an explanatory diagram showing a
schematic structure of a gear mechanism of a principal
portion of the ALR-ELR switching mechanism of the
webbing retractor according to the third embodiment of
the present invention.
[0054] Fig. 35 is a front view of a principal portion in
partial cross section, showing a state in which the web-
bing is retracted immediately before its full winding
state, of the ALR-ELR switching mechanism of the web-
bing retractor according to the third embodiment of the
present invention.
[0055] Fig. 36 is a front view of a principal portion
showing, in partial cross section, a state of ordinary
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ALR-ELR switching mechanism use for the webbing re-
tractor according to the third embodiment of the present
invention.
[0056] Fig. 37 is a front view of a principal portion
showing, in partial cross section, a state immediately be-
fore switching of the ALR-ELR switching mechanism of
the webbing retractor according to the third embodiment
of the present invention.
[0057] Fig. 38 is a plan view of the principal portion
showing, in partial cross section, a state immediately be-
fore switching of the ALR-ELR switching mechanism of
the webbing retractor according to the third embodiment
of the present invention.
[0058] Fig. 39 is a plan view of a principal portion of
the ALR-ELR switching mechanism of the webbing re-
tractor, which shows a state in which the webbing is
pulled out to its full length, according to the third embod-
iment of the present invention.
[0059] Fig. 40 is a plan view of a principal portion of
the ALR-ELR switching mechanism of the webbing re-
tractor, which shows a state in which switching to the
ALR is effected, according to the third embodiment of
the present invention.
[0060] Fig. 41 is a plan view of a principal portion of
the ALR-ELR switching mechanism of the webbing re-
tractor, which shows a state in which release from the
ALR starts, according to the third embodiment of the
present invention.
[0061] Fig. 42 is a front view of a principal portion of
the ALR-ELR switching mechanism of the webbing re-
tractor, showing a state in which release from ALR re-
lease is completed, according to the third embodiment
of the present invention.
[0062] Fig. 43 is a front view of a principal portion of
the ALR-ELR switching mechanism of the webbing re-
tractor, showing an operating state to prevent end lock-
ing, according to the third embodiment of the present
invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0063] Fig. 1 shows an exploded perspective view of
a webbing retractor according to a first embodiment of
the present invention.
[0064] A webbing retractor main body 10 is construct-
ed such that a frame 12 is fixed to a vehicle body by
mounting bolts (not shown). The frame 12 includes a
pair of leg portions 12A, 12B which extends from side
portions thereof parallel to each other. A cover side plate
15 is installed at the leg portion 12A as shown toward
the front in Fig. 1.
[0065] A winding shaft 14 is supported by these leg
portions 12A, 12B. A through hole 16 is formed in the
central portion of the winding shaft 14 so as to pass
through the winding shaft 14 in a radial direction. One
end of a webbing for restraining a vehicle occupant is
inserted in the through hole 16 so as to be fastened onto

the winding shaft 14. Further, one end (the inner end) of
a spiral spring 18 is fastened to a rear end (at the side
of the leg portion 12B) of the winding shaft 14 so as to
constantly urge the winding shaft 14 in a direction in
which the webbing is wound around the winding shaft
14 (i.e., the direction indicated by arrow A in Fig. 1). For
this reason, the webbing 11 is usually wound around the
winding shaft 14. By pulling out the webbing 11 and by
causing a tongue plate (not shown) installed at the other
end of the webbing to be engaged with a buckle device
(not shown) installed on a vehicle body, the vehicle oc-
cupant can be brought into a state in which the webbing
is applied thereto.
[0066] A bifurcated protrusion 20 which forms a part
of locking means is provided at an end of the winding
shaft 14 (at the side of the leg portion 12A) and a trans-
mitting member 22 is further fixed to the end of the wind-
ing shaft 14. A projecting portion 24 is formed to project
from the center of the transmitting member 22 and a pin-
ion gear 26 is formed at the end of the projecting portion
24. A through hole 30 is formed near a base portion of
the projecting portion 24. After the transmitting member
22 is fitted into the end of the winding shaft 14 and the
protrusion 20 passes through the through hole 30, the
protrusion 20 is disposed so as to project from the trans-
mitting member 22.
[0067] A pair of lock plates 32 which forms another
part of the locking means is disposed around the pro-
jecting portion 24. These lock plates 32 are each formed
to have a substantially C-shaped configuration in which
a substantially U-shaped cutout concave portion 34 is
formed in the central portion thereof. These lock plates
32 are provided to rotate together with the winding shaft
14 in such a manner that the protrusion 20 of the winding
shaft 14 corresponds to the cutout concave portions 34.
The total dimension of the cutout concave portions 34
in the transverse direction (i.e., a distance between re-
spective positions on the concave portions 34 which are
disposed to be furthermost from each other) is made
slightly larger than the transverse dimension of the pro-
trusion 20 and the lock plates 32 are provided to be rel-
atively rotatable with respect to the winding shaft 14 only
at a predetermined angle.
[0068] A claw portion 36 is formed at one end of each
of the lock plates 32. The claw portions 36 are each pro-
vided to correspond to a lock tooth 38A of an internal
gear ratchet wheel 38 fixed to the leg portion 12A so as
to form the locking means together with the lock plates
32.
[0069] Further, a pair of pins 40 is formed to project
from each of the lock plates 32 and is inserted into each
of elongated holes 44 formed in a lock wheel 42. The
lock wheel 42 is formed as an external gear ratchet
wheel having a large diameter so as to be supported by
the projecting portion 24 of the transmitting member 22
and is further provided to be relatively rotatable with re-
spect to the winding shaft 14. A ratchet gear 46 is formed
on an outer periphery of the lock wheel 42. The lock
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wheel 42 is constantly urged by urging force of a helical
coil spring (not shown) in a direction in which the winding
shaft 14 rotates to pull out the webbing (i.e., the direction
indicated by arrow B in Fig. 1). Accordingly, each of the
pins 40 of the lock plates 32 is usually positioned at the
side of one end of the corresponding elongated hole 44
and the claw portions 36 of the lock plates 32 are each
separated from the lock tooth 38A. However, when rel-
ative rotation is generated between the lock wheel 42
and the winding shaft 14 which rotates in the direction
in which the webbing is pulled out, rotational lag occurs
in the lock wheel 42 against the urging force of the hel-
ical coil spring. When rotational lag occurs in the lock
wheel 42, the pins 40 of the lock plates 32 are each guid-
ed to the side of the other end of the corresponding elon-
gated hole 44 and the claw portions 36 accordingly
mesh with the lock tooth 38A.
[0070] As illustrated in Figs. 1 through 4, and 11, a
cam plate member 50 having the shape of a substan-
tially circular plate and forming a cam member is sup-
ported by the projecting portion 24 in such a manner as
to be positioned between the lock wheel 42 and the pin-
ion gear 26. A first driven gear portion 52 and a second
driven tooth portion 54 are respectively formed integrally
with the central portion on the surface of the cam plate
member 50 at the side of the pinion gear 26. The first
driven gear portion 52 is formed as a partially toothed
gear in which teeth are formed substantially in a half cir-
cle and the second driven tooth portion 54 is formed with
only one tooth being disposed at a predetermined posi-
tion at a level different from the first driven gear portion
52.
[0071] Further, a circular arc-shaped restriction wall
56 is formed to project from a predetermined position
on the surface of the cam plate member 50 at the side
of the lock wheel 42 in such a manner as to correspond
to an outer periphery or its vicinity of the ratchet gear
46. A retaining portion 58 and an engaging/stopping op-
eration portion 60 are formed in an outer peripheral por-
tion of the circular plate-shaped cam plate member 50.
The retaining portion 58 is formed in such a manner that
two protruding portions each having a half-columnar
shape are disposed at a predetermined interval and the
engaging/ stopping operation portion 60 is disposed ad-
jacent to the retaining portion 58. The engaging/stop-
ping operation portion 60 is formed as a substantially U-
shaped concave portion and the side surface thereof at
the side of the retaining portion 58 is formed as a gently
sloping surface.
[0072] An intermediate gear 62 is supported by a shaft
portion 17 formed upright on the cover side plate 15 in
such a manner as to be positioned between the first driv-
en gear portion 52 and the second driven tooth portion
54 of the cam plate member 50, and the pinion gear 26.
The intermediate gear 62 includes a large-diameter re-
duction gear 64 engaged with the pinion gear 26, and a
first intermediate gear portion 66 and a second interme-
diate gear portion 68 which are formed to project coax-

ially from the center of the surface of the intermediate
gear 62 at the side of the cam plate member 50, and
further includes a fan-shaped trapezoidal stopper por-
tion 70 which forms stopping means at a predetermined
position on the surface of the intermediate gear 62 at
the side of the reduction gear 64.
[0073] The pinion gear 26 and the reduction gear 64
form a reduction gear mechanism based on the inter-
mittent movement thereof. During one rotation of the
pinion gear 26, the reduction gear 64 continuously ro-
tates the space of two teeth and intermits one rotation
(namely, during one rotation of the pinion gear 26, the
reduction gear 64 effects one rotation and intermits one
rotation).
[0074] As illustrated in Figs. 12 through 14, the
number of gear teeth of the pinion gear 26 serving as a
drive gear is determined in such a manner as described
below. Assuming that the number of teeth determined
by a module, i.e., an arbitrary number smaller than a
value obtained by division of the diameter of a pitch cir-
cle by the module, for example, the number of teeth ob-
tained by the value given by division of the diameter of
the pitch circle, is four, the number of gear tooth of the
pinion gear 26 is set to be two, which is smaller than the
above-described number of teeth determined by the
module. Then, among the four teeth, two teeth are omit-
ted and the remaining two adjacent teeth are formed as
continuous gear teeth 72, 74.
[0075] The pinion gear 26 is constructed such that
gear teeth 72, 74 and a stopper 76 are formed integrally
and coaxially with each other. The gear teeth 72, 74
have half-width tooth surfaces 72A, 74A and large-width
tooth surfaces 72B, 74B, respectively. The stopper 76
includes a stopper surface 76A whose center is the
same as that of an addendum circle of the gear teeth
72, 74. Namely, the stopper surface 76A is formed on
the rear surface of the gear teeth 72, 74 (i.e., the surface
thereof toward the rear in Fig. 13) in such a manner as
to be formed to have a stepped portion, i.e., disposed
to be offset in the axial direction. The stopper 76 is pro-
vided to prevent rotation of the reduction gear 64 with
the stopper surface 76A being interposed between the
two adjacent gear teeth 80 of the reduction gear 64,
which will be described later.
[0076] The reduction gear 64 includes a plurality of
teeth 78 each having the same tooth face as that of each
of the tooth faces 72A, 74A of the gear teeth 72, 74 of
the pinion gear 26, and also includes a plurality of teeth
80, each having a tooth face whose width is the same
as that of each of the tooth faces 72B, 74B. The plural-
ities of teeth 78 and 80 are arranged alternately. Namely,
the teeth 78 of the reduction gear 64 are disposed at an
upper side of the reduction gear 64 (i.e., toward the front
in Fig. 13) and respectively abut against the tooth faces
72A, 74A of the gear teeth 72, 74 of the pinion gear 26.
Further, the stopper surface 76A comes into the rear
side of the tooth face of each of the teeth 78 of the re-
duction gear 64. With the stopper surface 76A of the pin-
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ion gear 26 and the two teeth 80 of the reduction gear
64 meshing with or corresponding to each other, the rear
surface of each of the teeth 78 of the reduction gear 64
and the front surface of the stopper 76 (i.e., the surface
of the stopper toward the front in Fig. 13) face each oth-
er.
[0077] In the reduction gear mechanism based on in-
termittent movement of the pinion gear 26 and the re-
duction gear 64, the pinion gear 26 rotates in a counter-
clockwise direction from the state shown in Fig. 12 so
that the stopper 76 comes out from between the two
teeth 80 of the reduction gear 64. Then, as shown in Fig.
13, the tooth face 72A of the gear tooth 72 meshes with
the tooth face 78A of the tooth 78 of the reduction gear
64, and the tooth 78 of the reduction gear 64 is rotated
in a clockwise direction. Namely, the reduction gear 64
rotates the space of one tooth. When the pinion gear 26
further rotates, as shown in Fig. 14, the tooth face 74B
of the gear tooth 74 meshes with the tooth face 80A of
the tooth 80 of the reduction gear 64 and the reduction
gear 64 further rotates the space of one tooth. When
meshing between the gear teeth 72, 74 and the reduc-
tion gear 64 is released, as shown in Fig. 12, the stopper
surface 76A of the stopper 76 meshes with the tooth fac-
es 80A, 80B of the two teeth 80 of the reduction gear 64
and the rotation of the reduction gear 64 is thereby lim-
ited. Namely, when the stopper 76 meshes with the teeth
80 of the reduction gear 64, the reduction gear 64 cannot
rotate freely.
[0078] For this reason, when the pinion gear 26
makes one rotation, one intermittent movement with the
reduction gear 64 rotating the space of two teeth is ef-
fected, and the reduction gear ratio can be improved.
Meanwhile, the gear teeth 72, 74 and the pinion gear 26
are formed integrally by taking account of the strength
of the gear teeth 72, 74 of the pinion gear 26, and there-
fore, even when the number of the gear teeth is made
smaller than the value obtained by dividing the diameter
of the pitch circle of the pinion gear 26 by the module,
no impediment occurs in the strength of the gear teeth
72, 74.
[0079] The first intermediate gear portion 66 of the in-
termediate gear 62 meshes and interlocks with the first
driven gear portion 52 of the cam plate member 50 so
as to rotate the cam plate member 50 in the range of a
predetermined angle. For this reason, the first interme-
diate gear portion 66 is formed as a partially toothed
gear having only teeth corresponding to the teeth
formed substantially in the half circle of the first driven
gear portion 52.
[0080] Meanwhile, any one of the first intermediate
gear portion 66 and the first driven gear portion 52 may
be formed as the partially toothed gear. In this case, in
the gear in which tooth portions are provided over the
entire circumference thereof, some tooth portions are
not used. Further, when meshing between the first in-
termediate gear portion 66 and the first driven gear por-
tion 52 is released, these gear portions 66, 52 are

brought into a state of free rotation.
[0081] A second intermediate tooth portion 68 of the
intermediate gear 62 is formed in such a manner that
tooth portions at both ends of the first intermediate gear
portion 66 are respectively provided to extend to the sur-
face of the intermediate gear 62. The second interme-
diate gear portion 68 is engaged with the second driven
tooth portion 54 of the cam plate member 50. The sec-
ond driven tooth portion 54 is disposed at the same pitch
as that of the first driven gear portion 52 and is formed
by one tooth which is disposed at a position apart from
the end of the first driven gear portion 52 by one tooth.
For this reason, the second driven tooth portion 54
meshes with the second intermediate tooth portion 68
the space of one pitch by tooth surfaces, at the side
where no tooth portion is formed, of the two teeth of the
second intermediate tooth portion 68.
[0082] As shown in Figs. 1 and 4, an acceleration sen-
sor 92 having an ELR lever 90 and an ALR lever 94 are
installed at the leg portion 12A immediately below the
lock wheel 42 in the webbing retractor main body 10.
[0083] As shown in Fig. 4, in the acceleration sensor
92, a receiving portion 98 having a cone-shaped re-
cessed surface is formed at an upper surface portion of
a bottom plate 96A of a case 96 having an L-shaped
configuration in side view and a ball 100 is mounted in
a rollable manner within the receiving portion 98. A bear-
ing portion 102 is formed at the free end portion of a side
plate 96B of the case 96 and an axial pin 104 provided
at the base end portion of the ELR lever 90 is supported
and received by the bearing portion 102. A recessed
surface portion which forms a part of a spherical surface
is formed on the lower central surface of the ELR lever
90 and the ELR lever 90 is disposed such that the upper
portion of the ball 100 is covered by the recessed sur-
face portion. Further, an engaging/stopping projection
106 is formed on the free-end upper surface of the ELR
lever 90, and when the ELR lever 90 rotates in the di-
rection indicated by arrow C in Fig. 4, the engaging/stop-
ping projection 106 meshes with the ratchet gear 46 of
the lock wheel 42 to stop the rotation of the lock wheel
42.
[0084] In the acceleration sensor 92 having the
above-described structure, when acceleration having a
predetermined value or more is activated, the ball 100
rolls up on the cone-shaped slope surface of the receiv-
ing portion 98 so as to push up the ELR lever 90 covering
the ball 100 in the direction indicated by arrow C in Fig.
4. Subsequently, the engaging/stopping projection 106
engages with the ratchet gear 46 to stop the rotation of
the lock wheel 42 in the direction of arrow B in Fig. 4.
[0085] As shown in Figs. 1 through 4, the ALR lever
94 is formed, as a whole, as a substantially rod-shaped
member and a sliding contact portion 108 formed as a
half-columnar curved surface and a hook claw 110 are
formed integrally at the free end portion of the ALR lever
94. A shaft hole 112 is formed at the base end portion
of the ALR lever 94 and is supported by causing a shaft
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rod 114 provided upright from a predetermined position
on the leg portion 12A to pass through the shaft hole
112. When the ALR lever 94 rotates around the shaft
rod 114 so that the hook claw 110 engages with the
ratchet gear 46, the rotation of the lock wheel 42 in the
direction indicated by arrow B in Fig. 4 can be stopped.
Meanwhile, the ALR lever 94 is urged by a spring (not
shown) so as to cause the sliding contact portion 108 to
abut by pressure against an outer peripheral portion of
the cam plate member 50.
[0086] Next, a description will be given of interlocking
movement of the pinion gear 26, the intermediate gear
62, the cam plate member 50, and the ALR lever 94 of
the webbing retractor according to the first embodiment.
[0087] The state in which the webbing is wound to its
full length onto the winding shaft 14 of the webbing re-
tractor is shown in Fig. 4. Namely, the pinion gear 26
and the reduction gear 64 engage with each other and
the first driven gear portion 52 and the first intermediate
gear portion 66 are made to mesh with each other. Fur-
ther, the sliding contact portion 108 of the ALR lever 94
is brought into contact with the outer peripheral portion
of the cam plate member 50.
[0088] When a pullout operation of the webbing 11
starts in the above-described initial state, the pinion
gear 26 rotates in the direction indicated by arrow B in
Fig. 4 together with the rotation of the winding shaft 14.
As a result, the reduction gear 64 meshing with the pin-
ion gear 26 rotates in the direction indicated by arrow D
in Fig. 4 and the first intermediate gear portion 66 inte-
grated with the reduction gear 64 also rotates in the di-
rection indicated by arrow D. The first driven gear por-
tion 52 meshing with the first intermediate gear portion
66 rotates in the direction indicated by arrow B in Fig. 4.
Accordingly, the cam plate member 50 integrated with
the first driven gear portion 52 also rotates in the direc-
tion indicated by arrow B. In Figs. 4 through 10, to make
the rotational movement of the reduction gear 64 easier
to under stand, one tooth of reduction gear 64 is indicat-
ed as a marking tooth 64A denoted in black in each
drawing.
[0089] When the webbing is pulled out as described
above and the reduction gear 64 makes about one half
rotation, the webbing retractor is brought into a first
switching standby position shown in Fig. 5. When the
webbing retractor is set at the first switching standby po-
sition, meshing between the first driven gear portion 52
and the first intermediate gear portion 66 is released.
Further, the sliding contact portion 108 of the ALR lever
94 is retained in the retaining portion 58 of the cam plate
member 50.
[0090] Moreover, when the webbing is pulled out from
the above-described state, the reduction gear 64 mesh-
ing with the pinion gear 26 rotates in the direction of ar-
row B about one round. During this movement, the first
intermediate gear portion 66 is in a state in which mesh-
ing with the first driven gear portion 52 and the second
driven tooth portion 54 is released, and therefore, the

cam plate member 50 is in a stopped state. This state
is shown in Fig. 6, in which one second intermediate
tooth portion 68 abuts against the second driven tooth
portion 54.
[0091] When the webbing is further pulled out to be
brought into a state of being completely pulled out from
the winding shaft 14, the webbing retractor is brought
into the state shown in Fig. 7 in which the webbing is
pulled out to its full length. In the state shown in Fig. 7,
the reduction gear 64 meshing with the pinion gear 26
rotates from the state shown in Fig. 6 in the direction
indicated by arrow D by one pitch or thereabout. As a
result, one second intermediate tooth portion 68 rotates
the second driven tooth portion 54 in the direction indi-
cated by arrow D so that the cam plate member 50 is
brought into a state of rotating in the direction indicated
by arrow B at a small angle. At this time, the sliding con-
tact portion 108 of the ALR lever 94 abuts against the
stopper portion 70 so that meshing between the hook
claw 110 and the ratchet gear 46 is released, and simul-
taneously, the engaging/ stopping operation portion 60
of the cam plate member 50 is brought into a state of
facing the sliding contact portion 108 of the ALR lever
94. Namely, the cam plate member 50 is rotated to reach
a switching stand-by second position.
[0092] Subsequently, when the webbing is rewound
in a direction in which the webbing is wound onto the
winding shaft 14, the webbing retractor is brought into
an ALR switching state shown in Fig. 8. Namely, due to
the winding operation of the webbing, the pinion gear
26 rotates in the direction indicated by arrow E in Fig. 8
opposite to that indicated by arrow B and the reduction
gear 64 meshing with the pinion gear 26 rotates a bit in
the direction indicated by arrow F in Fig. 8 opposite to
that indicated by arrow D. As a result, the stopper portion
70 of the intermediate gear 62 is separated from the slid-
ing contact portion 108 of the ALR lever 94. The ALR
lever 94 is swung toward the center of the cam plate
member 50 by urging force of a spring (not shown) so
as to come into the groove-shaped engaging/stopping
operation portion 60. As a result, the hook claw 110 of
the ALR lever 94 is made to mesh with the ratchet gear
46 of the lock wheel 42. The hook claw 110 meshes with
the ratchet gear 46 so as to limit the rotation of the ratch-
et gear 46 in the direction of arrow B, and when the
ratchet gear 46 rotates in the direction opposite to that
indicated by arrow B, the movement of the ratchet gear
46 is not limited by the hook claw 110. Namely, the lock
wheel 42 having the ratchet gear 46 is allowed to rotate
freely in only one direction.
[0093] When the webbing is further wound from the
ALR switching state shown in Fig. 8, the pinion gear 26
rotates in the direction of arrow E together with the ro-
tation of the winding shaft for winding the webbing and
the reduction gear 64 meshing with the pinion gear 26
rotates in the direction of arrow F about one half round,
so that the webbing retractor is brought into the ALR-
to-ELR switching stand-by state shown in Fig. 9. During
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this operation, the first intermediate gear portion 66 and
the second intermediate tooth portion 68 are not
meshed with the first driven gear portion 52 and the sec-
ond driven tooth portion 54, respectively. For this rea-
son, even when the intermediate gear 62 rotates in the
direction indicated by arrow F, the cam plate member
50 is held at this position. When the above operation
allows the webbing retractor to be brought into the ALR-
to-ELR switching standby state shown in Fig. 9, another
second intermediate tooth portion 68 is brought into a
state of abutting against the second driven tooth portion
54 of the cam plate member 50.
[0094] Further, in this state, when the winding opera-
tion of the webbing is effected, the reduction gear 64
meshing with the pinion gear 26 is rotated in the direc-
tion indicated by arrow F in Fig. 9 so that the second
intermediate tooth portion 68 engages with the second
driven tooth portion 54, and rotation of the cam plate
member 50 in the direction opposite to that indicated by
arrow B thereby starts. To continue, when the first inter-
mediate gear portion 66 engages with the first driven
gear portion 52, and further continuously, the cam plate
member 50 rotates in the direction indicated by arrow E
in Fig. 9, the webbing retractor is brought into the ALR-
to-ELR switching state shown in Fig. 10. During this op-
eration, the sliding contact portion 108 of the ALR lever
94, which is engaged with the engaging/ stopping oper-
ation portion 60 of the cam plate member 50, is pushed
out along the inclined surface of the engaging/stopping
operation portion 60 toward the outer periphery of the
cam plate member 50 and slides on the retaining portion
58 and further slides at the side of the outer periphery
of the cam plate member 50. Due to this operation, the
hook claw 110 of the ALR lever 94 is brought into a state
in which meshing between the hook claw 110 and the
ratchet gear 46 of the lock wheel 42 is released, i.e.,
nonengageable state.
[0095] Subsequently, when the winding operation of
the webbing is further effected, the reduction gear 64
further rotates in the direction indicated by arrow F in
Fig. 10 due to the rotation of the pinion gear 26 in the
direction opposite to that of arrow B and the cam plate
member 50 further rotates in the direction indicated by
arrow E in Fig. 10. As a result, the webbing retractor
returns in the initial state shown in Fig. 4. During this
operation, the restriction wall 56 of the cam plate mem-
ber 50 rotates to come into a position corresponding to
the ELR lever 90. As shown in Fig. 11, the engagement
between the engaging/stopping projection 106 of the
ELR lever 90 and the ratchet gear 46 of the lock wheel
42 is prevented and the function of the ELR is thereby
stopped. Meanwhile, in the state in which the webbing
is substantially completely wound onto the winding shaft
14, the webbing is not applied to the vehicle occupant,
and therefore, there is no need for the function of the
ELR to be exhibited. Therefore, in order to allow a
smooth winding operation of the webbing onto the wind-
ing shaft 14, the restriction wall 56 stops the function of

the ELR. In the first embodiment, during the winding op-
eration of the webbing, the cam plate member 50 is pro-
vided to intermittently rotate. For this reason, a config-
urational range of the restriction wall 56 corresponding
to the ELR lever 90 can be made smaller by at least an
amount by which the cam plate member 50 stops, and
the restriction wall 56 itself can accordingly be made
smaller.
[0096] Next, a description will be given of application
and operation of the webbing retractor according to the
first embodiment having the above-described structure.
[0097] First, the webbing before being applied to the
vehicle occupant is brought into a state of being wound
onto the winding shaft 14 to its full length by the urging
force of the spiral spring 18. In this state, as shown in
Fig. 4, the ALR lever 94 is brought into a state of not
being engageable with the ratchet gear 46 of the lock
wheel 42 by the cam plate member 50. Namely, the web-
bing retractor main body 10 in this state is used as the
ELR.
[0098] When the webbing is applied to the vehicle oc-
cupant in the above state, it suffices that the webbing is
pulled out against the urging force of the spiral spring
18 while holding a tongue plate. By engaging the tongue
plate with the buckle device, the vehicle occupant is
brought into a state of the webbing being applied thereto
and the driving position thereof can be freely changed.
[0099] At the time of sudden deceleration of the vehi-
cle, the ball 86 moves inertially and the ELR lever 90 is
rotated around the shaft pin 104 so as to engage the
engaging/stopping projection 106 with the ratchet gear
46. For this reason, the rotation of the lock wheel 42 in
the direction in which the webbing is pulled out is
stopped.
[0100] At this time, the occupant moves inertially, and
therefore, the webbing is pulled out from the winding
shaft 14 and the winding shaft 14 rotates in the direction
in which the webbing is pulled out. As a result, relative
rotation is generated between the winding shaft 14 and
the lock wheel 42. Due to relative rotation, the lock
plates 32 rotating together with the winding shaft 14 are
constructed such that the pins 40 are moved so as to
be guided by the elongated holes 44 of the lock wheel
42, and the claw portions 36 each mesh with the lock
tooth 38A of the internal gear ratchet wheel 38 so as to
prevent the rotation of the winding shaft 14 in the direc-
tion in which the webbing is pulled out. As a result, the
vehicle occupant is brought into a state of being re-
strained reliably by the webbing.
[0101] Meanwhile, in the above-described state in
which the webbing is applied to the vehicle occupant,
the ALR lever 94 does not mesh with the ratchet gear
46 of the lock wheel 42.
[0102] The webbing retractor 10 according to the first
embodiment can be changed to the state of being used
as the ALR as occasion demands (for example, when
baggage such as a child seat is secured to a front pas-
senger seat). This switching operation is effected by the
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webbing being pulled out to its full length.
[0103] When the webbing is pulled out from the wind-
ing shaft 14 from the state shown in Fig. 4, the cam plate
member 50 is intermittently rotated via the intermediate
gear 62 as described above. When the webbing is
brought into a state immediately before having been
pulled out to its full length, the sliding contact portion
108 of the ALR lever 94 is prevented by the stopper por-
tion 70 from coming into the engaging/stopping opera-
tion portion 60. For this reason, there is no possibility
that the hook claw 110 of the ALR lever 94 will mesh
with the ratchet gear 46 of the lock wheel 42, and there-
fore, rotation of the winding shaft 14 is not stopped. As
a result, the webbing can be brought into a state of being
pulled out to its full length.
[0104] After the webbing has been pulled out to its full
length as described above, when the webbing is slightly
rewound onto the winding shaft 14 by the urging force
of the spiral spring 18, the intermediate gear 62 rotates
a bit in the direction indicated by arrow F, opposite to
that indicated by arrow D. For this reason, the stopper
portion 70 is separated from the sliding contact portion
108 and comes into the engaging/ stopping operation
portion 60. Accordingly, the hook claw 110 of the ALR
lever 94 meshes with the ratchet gear 46 of the lock
wheel 42 by the urging force of a spring (not shown). As
a result, the rotation of the lock wheel 42 in the direction
in which the webbing is pulled out is stopped. Namely,
the webbing retractor 10 is switched from the state of
being used as the ELR to that of being used as the ALR.
[0105] In the state in which the webbing retractor is
switched to the ALR, the rotation of the winding shaft 14
in the direction in which the webbing is pulled out is pre-
vented, but the rotation thereof in the direction in which
the webbing is wound is allowed. For this reason, after
an operation of securing baggage such as a child seat
by the webbing has been effected, the remaining portion
of the webbing is wound by the urging force of the spiral
spring 18 so that baggage such as a child seat can be
reliably secured to a vehicle seat.
[0106] Meanwhile, when the webbing retractor is
switched from the ALR to the ELR, so long as the web-
bing is again brought into a state of being wound by a
predetermined amount, the sliding contact portion 108
is separated from the engaging/stopping operation por-
tion and the webbing retractor is thereby switched from
the ALR to the ELR.
[0107] As described above, in the first embodiment,
when the webbing is pulled out to its full length, the slid-
ing contact portion 108 of the ALR lever 94 is held by
the stopper portion 70 so as to prevent the hook claw
110 of the ALR lever 94 from engaging with the lock
wheel 42. Therefore, in this state, the webbing can be
brought into a state of being pulled out to its full length.
For this reason, the usable length of the webbing can
be made even and the remaining portion of the webbing
wound onto the winding shaft 14 is eliminated, thereby
resulting in a decrease of the cut length of the webbing.

Accordingly, reduction in cost can be achieved.
[0108] In addition, so long as the webbing is wound a
bit after the webbing has been brought into a state of
being pulled out to its full length, the webbing retractor
can reliably be switched from the ELR to the ALR by
causing the sliding contact portion 108 of the ALR lever
94 to come into the engaging/ stopping operation portion
60.
[0109] Further, in the above-described first embodi-
ment, the present invention is applied to the webbing
retractor 10 in which, by swinging the ELR lever 90 at
the time of sudden deceleration of the vehicle to stop
the rotation of the lock wheel 42 in the direction in which
the webbing is pulled out, the rotation of the winding
shaft 14 in the direction in which the webbing is pulled
out is prevented. However, the present invention is not
limited to the same, and may also be applied to a web-
bing retractor which, in addition to the above-described
structure of the webbing retractor 10, has a structure
such that, after rotation of the winding shaft 14 in the
direction in which the webbing is pulled out is prevented
at the time of sudden deceleration of the vehicle, the
winding shaft 14 itself is swung, and as a result, an in-
termediate portion of the webbing is instantaneously
clamped by a clamp device to prevent extension of the
intermediate portion of the webbing.
[0110] Next, a second embodiment of the present in-
vention will be described with reference to Figs. 15
through 26. In the second embodiment, a structure in
which a pinion gear of a shaft rotating in accordance with
a winding or pullout operation of the webbing and a cam
member for the ALR-ELR switching operation. Note that
the same members and components as those of the first
embodiment will be denoted by the same reference nu-
merals.
[0111] As shown in Figs. 15 through 17, a substan-
tially fan-shaped cam plate member 150 which forms a
cam member is supported by the projecting portion 24
so as to be positioned between the lock wheel 42 and
the pinion gear 26. A driven gear portion 152 in which a
partially toothed gear is provided substantially in a half
circle of the driven gear portion 152 is formed integrally
at the central portion of the surface of the cam plate
member 150 at the side of the pinion gear 26.
[0112] Further, a restriction wall 56 having the shape
of a circular arc is formed to project from a predeter-
mined position on the surface of the cam plate member
150, which the surface facing the lock wheel 42, so as
to correspond to the vicinity of the outer periphery of the
ratchet gear 46. Moreover, three retaining portions 158,
159, and 161, which are each formed in the shape of a
concave portion with a small circular arc portion being
cut out, are respectively formed at three predetermined
positions in the outer peripheral portion of the cam plate
member 150. Further, an engaging/ stopping operation
portion 160 is formed in the outer peripheral portion of
the cam plate member 150 so as to be disposed adja-
cent to the three retaining portions. The engaging/ stop-
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ping operation portion 160 is formed as a substantially
U-shaped concave portion and the side surface thereof
at the side of the retaining portion 158 is formed as a
gently sloping surface.
[0113] An intermediate gear 162 is supported by the
shaft portion 17 (see Fig. 1) formed upright from the cov-
er side plate 15. The intermediate gear 162 includes a
reduction gear 64 having a large diameter and meshing
with the pinion gear 26, and an intermediate gear portion
166 which is provided coaxially with the intermediate
gear 162 so as to project from the center of the surface
of the intermediate gear 162 facing the cam plate mem-
ber 150, and further includes a fan-shaped trapezoidal
stopper portion 70, which forms stopping means, at a
predetermined position on the surface of the reduction
gear 64 which faces the cam plate member 150.
[0114] The pinion gear 26 and the reduction gear 64
form a reduction gear mechanism based on intermittent
movement similar to that of the above-described first
embodiment.
[0115] As a result, when the pinion gear 26 makes one
rotation, one intermittent movement with the reduction
gear 64 rotating the space of two teeth is effected, and
the reduction gear ratio can be thereby improved.
[0116] The intermediate gear portion 166 of the inter-
mediate gear 162 engages with the driven gear portion
152 of the cam plate member 150 so as to rotate the
cam plate member 150 in the range of a predetermined
angle. For this reason, the intermediate gear portion 166
is formed as a partially toothed gear in which predeter-
mined tooth portions are provided substantially in a half
circle of the intermediate gear portion 166.
[0117] Namely, the intermediate gear portion 166 is
formed by four tooth portions 166A arranged at regular
predetermined pitches as shown in Fig. 15 and one
tooth portion 166B disposed at a position apart from the
four tooth portions 166A by a predetermined central an-
gle.
[0118] Further, the driven gear portion 152 of the cam
plate member 150 is formed as a partial toothed gear,
which engages with the four tooth portions 166A of the
intermediate gear portion 166 and is provided substan-
tially in a half circle of the driven gear portion 152 with
every other one being omitted from tooth portions pro-
vided at the regular predetermined pitches. The drive
gear portion 152 includes one tooth portion 152A, three
tooth portions 152B, and one tooth portion 152C, each
provided at a predetermined central angle.
[0119] When the above-described intermediate gear
portion 166 and the driven gear portion 152 mesh with
each other, three tooth portions 152B provided at the
intermediate portion of the driven gear portion 152 and
four tooth portions 166A of the intermediate gear portion
166 mesh with each other in the same way as in the
general gear structure. Further, the tooth portion 166B
disposed separately from tooth portions 166A is provid-
ed to intermittently abut against each of the tooth por-
tions 152A, 152B, and 152C of the driven gear portion

152 correspondingly to the direction in which the inter-
mediate gear 166 rotates, so as to transmit the rotational
movement to the driven gear portion 152.
[0120] Next, the relational movement of the pinion
gear 26, the intermediate gear 162, the cam plate mem-
ber 150, and the ALR lever 94 of the webbing retractor
according to the second embodiment will be described.
[0121] Further, the state in which the webbing is
wound around the winding shaft 14 (see Fig. 1) of the
webbing retractor to its full length is shown in Fig. 26.
Namely, the pinion gear 26 and the reduction gear 64
engage with each other and the cam plate member 150
is brought into a state of rotating to the maximum rota-
tion position in the direction indicated by arrow G in Fig.
26 in such a manner that one tooth portion 152B of the
driven gear portion 152 is pushed by the tooth portion
166B of the intermediate gear portion 166. Further, the
sliding contact portion 108 of the ALR lever 94 is brought
into contact with the outer peripheral portion of the cam
plate member 150. Moreover, the sliding contact portion
108 of the ALR lever 94 is fitted into the retaining portion
161 of the cam plate member 150 so that the rotational
operation of the cam plate member 150 is slightly re-
stricted.
[0122] When the pullout operation of the webbing
starts in the above-described state in which the webbing
is wound to its full length, the pinion gear 26 rotates in
the direction indicated by arrow H in Fig. 26 with the ro-
tation of the winding shaft 14 (see Fig. 1). As a result,
the reduction gear 64 meshing with the pinion gear 26
rotates in the direction indicated by arrow I in Fig. 26
and the intermediate gear portion 166 integrated with
the reduction gear 64 also rotates in the direction indi-
cated by arrow I. One tooth portion 166B of the interme-
diate gear portion 166 abuts against the tooth portion
152A and the driven gear portion 152 rotates only at a
small predetermined angle in the direction indicated by
arrow H in Fig. 26. Accordingly, the cam plate member
150 integrated with the driven gear portion 152 also ro-
tates at a small predetermined angle in the direction in-
dicated by arrow H. In Figs. 17 through 26, to make the
rotational movement of the reduction gear 64 easier to
under stand, one tooth of the reduction gear 64 is indi-
cated as a marking tooth 64A denoted in black in each
drawing.
[0123] When the webbing is pulled out from the state
shown in Fig. 26 as described above, the reduction gear
64 makes about one half rotation so that the webbing
retractor is brought into a switching start position shown
in Fig. 17. At the switching start position, the tooth por-
tion 166A disposed at the side of the tooth portion 166B
of the intermediate gear portion 166 abuts against the
tooth portion 152B at the side of the tooth portion 152A
of the driven gear portion 152. At this time, since the
sliding contact portion 108 of the ALR lever 94 is re-
tained in the retaining portion 159 of'the cam plate mem-
ber 150, the tooth portion 152B is provided to properly
abut against the tooth portion 166A in such a manner
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that the tooth portion 152B of the driven gear portion
152 integrated with the cam plate member 150 is held
at a predetermined position. Further, the ELR lever 90
is set in a state of being restricted by the restriction wall
56 so as not to be engaged with the ratchet gear 46.
[0124] When the webbing is further pulled out from the
above-described state, the reduction gear 64 meshing
with the pinion gear 26 rotates at a small angle in the
direction indicated by arrow I in Fig. 17 so that the web-
bing retractor is brought into the V end lock release po-
sition shown in Fig. 18. During this operation, the inter-
mediate gear portion 166 is brought into engagement
with the driven gear portion 152, and therefore, the cam
plate member 150 also rotate in an interlocking manner.
In the state shown in Fig. 18, the restriction wall 56 of
the cam plate member 150 is separated from the ELR
lever 90 and the ELR lever 90 is thereby set in a state
of being engageable with the ratchet gear 46.
[0125] When the webbing is further pulled out and the
cam plate member 150 rotates at a small angle via the
pinion gear 26, the reduction gear 64, the intermediate
gear portion 166, and the driven gear portion 152, the
webbing retractor is brought into the switching preset
state shown in Fig. 19. In the state shown in Fig. 19, the
sliding contact portion 108 of the ALR lever 94 is fitted
into the retaining portion 158 of the cam plate member
150 and the cam plate member 150 is thereby held at
the predetermined position.
[0126] Further, in the above-described state, although
the intermediate gear portion 166 rotates in the direction
of arrow I, meshing between the intermediate gear por-
tion 166 and the driven gear portion 152 is released.
Namely, during about one half rotation of the intermedi-
ate gear portion 166 in the direction indicated by arrow
I, the tooth portion 166A of the intermediate gear portion
166 rotates independently without being engaged with
the driven gear portion 152.
[0127] When the webbing is pulled out still further and
the reduction gear 64 meshing with the pinion gear 26
is rotated so that the intermediate gear portion 166 in-
tegrated with the reduction gear 64 rotates, the tooth
portion 166B of the intermediate gear portion 166 abuts
against the tooth portion 152B at the side of the tooth
portion 152C in the driven gear portion 152 so as to ro-
tate the driven gear portion 152 and the cam plate mem-
ber 150 integrated with the driven gear portion 152 at a
small angle, and therefore, the webbing retractor is
brought into a state of being switched, which is shown
in Fig. 20.
[0128] In the state shown in Fig. 20, the sliding contact
portion 108 of the ALR lever 94 is supported by the stop-
per portion 70 of the intermediate gear 162, and there-
fore, the sliding contact portion 108 comes into the en-
gaging/stopping operation portion 160 of the cam plate
member 150 and the hook claw 110 is thereby brought
into a state of being not engageable with the ratchet gear
46. As a result, in this state, the winding shaft 14 (see
Fig. 1) of the webbing is brought into a state of being

freely rotated.
[0129] When the webbing is further pulled out to be
brought into a state of being pulled out from the winding
shaft 14 to its full length, the webbing retractor is brought
into the state shown in Fig. 21. In the state shown in Fig.
21, the sliding contact portion 108 of the ALR lever 94
is supported by the stopper portion 70 and is thereby
held so as not to come into the engaging/ stopping op-
eration portion 160 at a position corresponding to the
sliding contact portion 108. Meanwhile, at this time, the
webbing is set in a state of being pulled out to its full
length in such a manner that no portion thereof is wound
onto the winding shaft.
[0130] When the webbing is slightly rewound onto the
winding shaft 14, the webbing retractor is brought into
the ALR switching state shown in Fig. 22. Namely, due
to the winding operation of the webbing, the pinion gear
26 rotates in the direction indicated by arrow G in Fig.
22 and the reduction gear 64 meshing with the pinion
gear 26 rotates a bit in the direction indicated by arrow
J in Fig. 22. As a result, the stopper portion 70 of the
intermediate gear 162 is separated from the sliding con-
tact portion 108 of the ALR lever 94. The ALR lever 94
is swung by the urging force of a spring (not shown) to-
ward the center of the cam plate member 150 so as to
come into the groove-shaped engaging/ stopping oper-
ation portion 160. For this reason, the hook claw 110 of
the ALR lever 94 is brought into engagement with the
ratchet gear 46 of the lock wheel 42. The hook claw 110
is provided to engage with the ratchet gear 46 so as to
restrict the rotation of the ratchet gear 46 in the direction
indicated by arrow H in Fig. 22, and when the ratchet
gear 46 rotates in the direction indicated by arrow G op-
posite to that indicated by arrow H, the hook claw 110
does not restrict any movement of the ratchet gear 46.
Namely, the lock wheel 42 having the ratchet gear 46 is
provided to freely rotate only in one direction.
[0131] When the webbing is further wound from the
ALR switching state shown in Fig. 22, the pinion gear
26 rotates in the direction indicated by arrow G in Fig.
22 in such a manner as to interlock with the winding shaft
onto which the webbing is wound and the reduction gear
64 meshing with the pinion gear 26 makes about one
half rotation in the direction indicated by arrow J in Fig.
22. As a result, the webbing retractor is brought into an
ALR-to-ELR switching start position shown in Fig. 23.
During this operation, the intermediate gear portion 166
is brought into a state of being not engageable with the
driven gear portion 152, and therefore, even when the
intermediate gear 162 rotates in the direction indicated
by arrow J, the cam plate member 150 is held at this
position. When the webbing retractor is thus brought into
the ALR-to-ELR switching start position shown in Fig.
23, the tooth portion 166B of the intermediate gear por-
tion 166 is brought into a state of abutting against the
tooth portion 152B at the side of the tooth portion 152C
of the drive gear portion 152 in the cam plate member
150.
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[0132] Further, when the winding operation of the
webbing is further effected from the above-described
state, the reduction gear 64 engaging with the pinion
gear 26 is rotated in the direction indicated by arrow J
in Fig. 23 and the tooth portions 166A of the intermediate
gear portion 166 mesh with the tooth portions 152B of
the driven gear portion 152 so as to start rotation of the
cam plate member 150 in the direction indicated by ar-
row G. To continue, the first intermediate gear portion
166 meshes with the driven gear portion 152, and sub-
sequently, the cam plate member 50 is rotated in the
direction indicated by arrow G. As a result, the webbing
retractor is brought into the ALR release state shown in
Fig. 24. During this operation, the sliding contact portion
108 of the ALR lever 94, engaged with the engaging/
stopping operation portion 160 of the cam plate member
150, is pushed out along the inclined surface of the en-
gaging/ stopping operation portion 160 and toward the
outer periphery of the cam plate member 150 and is en-
gaged with the retaining portion 158 so as to stop the
cam plate member 150 at the predetermined position.
As a result, the hook claw 110 of the ALR lever 94 is
brought into a state of not being engageable with the
ratchet gear 46 of the lock wheel 42.
[0133] Subsequently, when the winding operation of
the webbing is further effected, the pinion gear 26 ro-
tates in the direction indicated by arrow G to further ro-
tate the reduction gear 64 in the direction indicated by
arrow J, and the cam plate member 150 is further rotated
in the direction indicated by arrow G. As a result, the
webbing retractor is brought into the V end lock operat-
ing state (i.e., end locking prevention state) shown in
Fig. 25. In this state, a starting end portion of the restric-
tion wall 56 of the cam plate member 150 rotates to
come into a position corresponding to the ratchet gear
46 of the lock wheel 42 and operates so as to prevent
the ELR lever 90 from engaging with the ratchet gear
46 of the lock wheel 42. Accordingly, when the webbing
is further wound, the function of the ELR is stopped.
[0134] Moreover, when the winding operation of the
webbing is further effected, the pinion gear 26 is rotated
and the intermediate gear 166 integrated with the reduc-
tion gear 64 meshing with the pinion gear 26 rotates in
the direction indicated by arrow J. First, the tooth por-
tions 166A engage with the tooth portions 152B of the
driven gear portion 152 so as to rotate the driven gear
portion 152 in the direction indicated by arrow G. When
meshing between the tooth portions 166A and the tooth
portions 152B is released, the driven gear portion 152
and the cam plate member 150 stop rotating and the
intermediate gear portion 166 rotates in an idling man-
ner about one half round. As a result, the webbing re-
tractor is brought into the state in which the webbing is
wound to its full length (see Fig. 26).
[0135] Meanwhile, during the above-described oper-
ation, when the driven gear portion 152 and the inter-
mediate gear portion 166 rotate relatively and the tooth
portions 152B and the tooth portions 166A do not prop-

erly engage with one another, by slightly pulling out or
winding the webbing, the tooth portion 166B abuts
against the tooth portion 152A or the tooth portion 152C
so as to restore the driven gear portion 152 to an appro-
priate position, and therefore, the tooth portions 152B
and the tooth portions 166A can be adjusted to satisfac-
torily engage with one another.
[0136] Further, in the second embodiment, the pinion
gear 26 and the reduction gear 64 are each formed by
a gear mechanism, but the present invention is not lim-
ited to the same. For example, a wrapping connector
driving mechanism or other reduction gear transmission
mechanism can also be used.
[0137] Other structures, operations and effects in the
second embodiment are all the same as those of the
first embodiment. Accordingly, the same members as
those of the first embodiment will be denoted by the
same reference numerals, and a description thereof will
be omitted.
[0138] Next, a third embodiment of the present inven-
tion will be described.

Schematic structure of the retractor:

[0139] Figs. 27 and 28 each show a cross-sectional
view of a principal portion of a webbing retractor accord-
ing to the third embodiment of the present invention, and
Figs. 29 through 33 each show an exploded perspective
view of the principal portion of the webbing retractor.
[0140] As shown in Fig. 31, in the webbing retractor
of this embodiment, a main body frame 210 is fixed to
a vehicle body by mounting bolts (not shown). The main
body frame 210 includes a pair of leg portions 212A,
212B extending from side portions thereof in parallel
with each other. A sensor cover 216 is installed at the
leg portion 212A as shown toward the front in Fig. 31.
[0141] A winding shaft 214 is supported by these
frame leg portions 212A, 212B. Further, a through hole
(not shown) is formed in the central portion of the wind-
ing shaft 214 so as to pass through the winding shaft in
a radial direction. One end portion of a webbing 211 for
restraining a vehicle occupant is inserted in the through
hole so as to be engagingly retained by the winding shaft
214. The direction in which the winding shaft 214 rotates
to pull out the webbing is indicated by arrow A in Fig. 31.
[0142] Further, one end of a spiral spring (not shown)
is engagingly retained at the rear end of the winding
shaft 214 (toward the back in Fig. 31 facing in the direc-
tion indicated by arrow RE) and the winding shaft 214
is constantly urged in the direction in which the webbing
is wound (i.e., the direction opposite to that indicated by
arrow A). For this reason, the webbing is usually wound
onto the winding shaft 214 in the direction opposite to
that of arrow A. When the webbing 211 is pulled out and
a tongue plate (not shown) installed at the other end of
the webbing is engaged with a buckle device (not
shown) installed on the vehicle body, the vehicle occu-
pant can be brought into a state in which the webbing is
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applied thereto. Structure of the locking means:
[0143] Locking means which has been generally used
is installed at a portion of the winding shaft 214. The
structure of the locking means used in this embodiment
is the same as that of the locking means of the first em-
bodiment, and a brief description thereof will be given.
As shown in Fig. 27 and Fig. 29, the locking means is
formed in such a manner that a lock wheel 218 is rotat-
ably supported by the winding shaft 214. An external
gear ratchet wheel 220 is formed on the outer periphery
of the lock wheel 218. An ALR pawl (ALR lever) 222,
described later, which is used to cause the locking
means to effect an operation of stopping the pullout of
a webbing, and a sensor pawl 224 of an acceleration
sensor 320 are provided to be engageable with and re-
movable from the external gear ratchet wheel 220.
When the rotation of the external gear ratchet wheel 220
is stopped by the above-described pawls, correspond-
ing rotation is generated between the winding shaft 214
and the external gear ratchet wheel 220.
[0144] In the locking means, in a case in which the
ALR pawl 222 is engaged with the ratchet wheel 220,
or in a case in which a large acceleration is applied to
the vehicle and the sensor pawl 224 is engaged with the
external gear ratchet wheel 220, when the webbing is
pulled in the direction of being pulled out from the wind-
ing shaft 214, the winding shaft 214 starts rotating and
the lock wheel 218 is also about to rotate in such a man-
ner as to follow the winding shaft 214 via urging means
such as a spring. However, at this time, when the ALR
pawl 222 or the sensor pawl 224 engages with the ex-
ternal gear ratchet wheel 220 to prevent rotation of the
lock wheel 218, the winding shaft 214 alone rotates a
bit with respect to the lock wheel 218 whose rotation is
prevented. As a result, the locking means is constructed
such that, due to the relative rotational movement of the
lock wheel 218 and the winding shaft 214, a claw portion
(not shown) of the locking means, which forms a part of
the locking means and is installed at the side of the wind-
ing shaft 214, engages with an internal gear ratchet
wheel (not shown) integrated with the leg portion 212A
to prevent the rotation of the winding shaft 214 in the
direction in which the webbing is pulled out, thereby pre-
venting the webbing from being pulled out further.

Arrangement of ALR-ELR switching mechanism:

[0145] As understood from comparing and verifying
Figs. 27 through 33, in the above-described webbing re-
tractor, an ALR-ELR switching mechanism is mounted
at a portion of the winding shaft 214 extending from the
leg portion 212A of the main body frame 210, the portion
being disposed further toward the exterior than the lock
wheel 218 for the locking means. The ALR-ELR switch-
ing mechanism is formed in such a manner that a holder
228, a disk control 230, a cam member 232, a ratchet
member 234, and a rotor 236 are provided between the
sensor cover 216 and the sensor plate 226. Further, the

ALR pawl 222 and an acceleration sensor device 320
are disposed between the sensor cover 216 and the
sensor plate 226.

Schematic structure of the sensor cover:

[0146] As shown in Figs. 27, 28, and 31, the sensor
cover 216 is fixed to an outer side surface of the leg
potion 212A so as to cover the locking means having
the lock wheel 218 and includes a circular cover portion
with an extending shaft portion 214A of the winding shaft
214 extending from the leg portion 212A being disposed
as the center. As shown in Fig. 31, the sensor cover 216
includes an ALR accommodation portion 238 for the
ALR pawl 222 and an accommodation portion 240 for
the acceleration sensor device 320 formed at two posi-
tions thereon. Meanwhile, a through hole 242 is formed
at the center of the circular cover portion of the sensor
cover 216 and the extending shaft portion 214A of the
winding shaft 214 extends from the through hole 242.
The rotor 236 is fixed at the extending shaft portion
214A.

Structure of the rotor:

[0147] As shown in Figs. 30 and 33, the rotor 236 in-
cludes a cylindrical shaft portion 244. The shaft portion
244 and the extending shaft portion 214A are fixed to
each other in such a manner that the extending shaft
portion 214A is fitted and inserted in a hole portion 246
which opens at the rear end portion of the shaft portion
244 in the axial direction, and the rotor 236 thereby ro-
tates integrally with the extending shaft portion 214A.
[0148] The rotor 236 includes a first drive gear 47
which is formed as a partially toothed gear having two
continuous tooth portions (as clearly shown in Fig. 35)
at the front end portion of the shaft portion 244 (facing
in the direction indicated by arrow FR in Fig. 30). Further,
the rotor 236 also includes a circular plate-shaped sup-
porting plate portion 248 at the intermediate portion of
the shaft portion 244. An annular wall portion is formed
to project from a peripheral edge portion of the support-
ing plate portion 248 at the front side and an internal
gear ratchet portion 250 is formed on the inner periph-
eral surface of the annular wall portion. Further, by form-
ing a substantially U-shaped groove (see Fig. 33) at
each of quadrantal positions of the central angle on the
circumference whose center is the same as that of the
shaft portion 244, an elastic supporting body 252 in
which an end of a substantially L-shaped member is
formed to be bent in the shape of a hook (see Fig. 28)
is integrated with the supporting plate portion 248. Fur-
ther, a shaft cylinder 254 is formed, between the elastic
supporting bodies 252 and the shaft portion 244, inte-
grally with the supporting plate portion 248 in such a
manner as to be disposed coaxially with the shaft portion
244.
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Structure of the ratchet member:

[0149] The ratchet member 234 is mounted on the ro-
tor 236 in such a manner as to be rotatable in a prede-
termined one direction (the direction in which the web-
bing is pulled out). The ratchet member 234 is substan-
tially annular with an opening 256 being formed in the
central portion thereof. The elastic supporting bodies
252 are inserted in the opening 256 and the ratchet
member 234 is provided to be rotatable around the elas-
tic supporting bodies 252 (see Fig. 27). As shown in
Figs. 30 and 33, an overhung type engaging/stopping
member 258 which is bent and elongated along a cir-
cumferential direction of the ratchet member 234 to
have a substantially U-shaped notch or an inverted U-
shaped notch is formed at each predetermined two po-
sitions on the side surface of the ratchet member 234.
In the ratchet member 234 supported by the elastic sup-
porting body 252 of the rotor 236, an end projecting cor-
ner portion of the engaging/stopping member 258 elas-
tically abuts against the internal gear ratchet portion 250
and the ratchet member 234 is about to rotate, with re-
spect to the rotor 236, in the direction indicated by arrow
A in Fig. 30, the engaging/stopping member 258 elasti-
cally deforms so as to be rotatable in such a manner as
to slide on the internal gear ratchet portion 250. When
the ratchet member 234 is about to rotate, with respect
to the rotor 236, in the direction opposite to that indicated
by arrow A (i.e., the direction in which the webbing is
wound), the engaging/stopping member 258 engages
with the internal gear ratchet portion 250 so that the ro-
tation of the ratchet member 234 in the direction oppo-
site to that indicated by arrow A is prevented.
[0150] The ratchet member 234 includes a ratchet
gear portion 260 which facilitates an operation for re-
leasing the sensor pawl 224 from engaging with the ex-
ternal gear ratchet wheel 220 of the lock wheel 218.

Structure of the cam member:

[0151] As described above, the cam member 232 is
mounted on the rotor 236 supporting the ratchet mem-
ber 234. As shown in Figs. 30 and 33, the cam member
232 is formed, as a whole, as a substantially circular
plate and a shaft cylinder portion 261 is formed in the
central portion of the cam member 232 in such a manner
as to project toward the rotor 236. As shown in Fig. 27,
the shaft cylinder portion 261 is supported so that the
rotor 236 and the cam member 232 are relatively rotat-
able by fitting the shaft cylinder 254 of the rotor 236 sl-
idably into the hole of the shaft cylinder portion 261.
[0152] An interlock stopping portion 262 and a stop-
ping portion 264 are formed integrally in the outer pe-
ripheral portion of the cam member 232. The interlock
stopping portion 262 has a substantially trapezoidal
shape and a portion thereof extends from the outer pe-
riphery of the cam member 232. Further, the interlock
stopping portion 262 is formed integrally with the cam

member 232 in such a manner as to become higher by
one step than the side surface at the side of the cam
member 232 at the side of the disk control 230, which
faces in the direction indicated by arrow FR). Further,
the side portions of the interlock stopping portion 262
along the diametric direction of the cam member 232
are formed as interlocking portions 262A, 262B which
abut against and interlock with a portion of the disk con-
trol 230.
[0153] The stopping portion 264 is formed as a small-
width arcuate wall in an outer peripheral portion of the
cam member 232 and the arcuate wall is provided to
extend in the range of a predetermined central angle
starting from the interlock stopping portion 262. Further,
the stopping portion 264 is formed such that the diam-
eter thereof is made larger than the outside diameter of
the cam member 232 in the same way as in the interlock
stopping portion 262. A guide surface portion 266 is
formed at the end portion of the stopping portion 264 at
the side opposite to the interlock stopping portion 262
in such a manner as to be positioned toward the outer
periphery of the cam member 232 and to be inclined to-
ward an axial center of the cam member 232.
[0154] An annular pedestal 270 is formed to be raised
on a surface of the cam member 232 facing the disk con-
trol 230 around a through hole of the shaft cylinder por-
tion 261. Further, a cam rotating gear 268 provided as
an external gear is formed integrally with the pedestal
270 in such a manner as to be raised on the pedestal
270. Moreover, a ring-shaped rotation supporting por-
tion 272 having a rectangular cross-sectional configura-
tion is formed integrally with the cam member 232
around the cam rotating gear 268 and the pedestal 270.

Structure of the disk control:

[0155] The disk control 230 is rotatably supported by
the rotating supporting portion 272 of the cam member
232. The disk control 230 is formed to have an annular
shape in which a round shaft opening 274 is provided
at the center of the circular plate thereof. As shown in
Fig. 27, with the rotation supporting portion 272 of the
cam member 232 being inserted in the round shaft
opening 274, the disk control 230 and the cam member
232 are provided in a relatively rotatable manner while
the disk control 230 is guided slidably by the side surface
of the cam member 232.
[0156] A stopping operation portion 276 for the ALR
pawl 222 is formed integrally with the outer peripheral
portion of the disk control 230. The stopping-operation
portion 276 extends outward in a radial direction of the
disk control 230 in the range of a predetermined central
angle to form an arcuate extending portion. As shown
in Figs. 27, 28, and 33, a peripheral edge end portion of
the stopping-operation portion 276 is formed to project
toward the cam member 232 to have a hook-shaped
cross-sectional configuration and the projecting portion
is formed as a stopping rib portion 277 such that an outer
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peripheral portion of the stopping-operation portion 276
has a thickness having a predetermined width. As a re-
sult, a portion of the disk control 230 in which the stop-
ping-operation portion 276 is not formed is provided as
a small diameter portion 230A.
[0157] As shown in Fig. 33, an abutment end portion
276A which is one end portion of the stopping-operation
portion 276 is formed to have an L-shaped configuration
to abut against the interlocking portion 262A of the in-
terlock stopping portion 262. Further, an abutment rib
portion 278 is formed integrally with the stopping rib por-
tion 277 at the other end portion of the stopping opera-
tion portion 276 and along the diametral direction of the
disk control 230 in such a manner as to abut against the
interlocking portion 262B. Moreover, a guide oblique
side 280 formed obliquely to a radial direction of the disk
control 230 is provided at the other end portion of the
stopping-operation portion 276 from the outer periphery
of the disk control 230 to a top portion of the abutment
rib portion 278.
[0158] Meanwhile, a radial direction end of the guide
oblique side 280 has a diameter which is larger than that
of the stopping-operation portion 276 and a line con-
necting the above end and the stopping-operation por-
tion 276 is formed as a gently sloping surface 280A.
When the disk control 230 rotates in a direction coun-
terclockwise from the state shown in Fig. 38 to that
shown in Fig. 39, a driven pedestal portion 316 of the
ALR pawl 222, described later, is provided to move to
the interlock stopping portion 262 in such a manner as
to easily pass over the end of the guide oblique side 280.
[0159] The above-described disk control 230 in a
state of being mounted on the cam member 232 is pro-
vided to be relatively rotatable with respect to the cam
member 232 in the range in which the abutment end por-
tion 276A abuts against the interlocking portion 262A
and is stopped and the abutment rib portion 278 abuts
against the interlocking portion 262B and is stopped.

Structure of the inner side portion of the sensor cover:

[0160] As shown in Figs. 27 and 32, the sensor plate
226 mounted on the sensor cover 216 to form a housing
includes a main case portion 226A (see Fig. 29) having
a substantially circular configuration in a front view and
covering the disk control 230, the cam member 232, the
ratchet member 234, and the rotor 236, a holder case
portion 226B for covering a holder 228 formed in a sub-
stantially small circular shape at an eccentric portion of
the sensor plate 226, an ALR pawl covering portion
226C for covering the ALR pawl 222, and an accelera-
tion sensor covering portion 226D for covering the ac-
celeration sensor device 320. The main case portion
226A, the holder case portion 226B, the ALR pawl cov-
ering portion 226C, and the acceleration sensor cover-
ing portion 226D are formed integrally with one another.
[0161] As shown in Figs. 27, 28, and 32, engaging/
receiving claw portions 282 for the cam member 232, a

small sliding contact guide rib 284, and a large sliding
contact guide rib 286 are formed to project from an inner
side central portion of the main case portion 226A. The
engaging/receiving claw portions 282 are formed such
that a plurality of small projecting members is arranged
substantially in the shape of a semicircle and a curved
claw portion 288 having a substantially triangular shape
in a side view is formed at each of the ends of the two
claw portions of the engaging/receiving claw portions
282. The curved claw portion 288 serves to prevent pull-
out of the sensor plate 226 in such a manner as to be
engaged with the rear side of a peripheral opening por-
tion 268A (at the side of the ratchet member 234) which
extends into the shaft cylinder portion 261 opened to the
center of the cam rotating gear 268 of the cam member
232.
[0162] The small sliding contact guide rib 284 provid-
ed in the inner surface portion of the main case portion
226A is formed substantially in the shape of a semicir-
cular ring around the engaging/receiving claw portion
282. In the assembled state shown in Fig. 27, the small
sliding contact guide rib 284 contacts slidingly the side
surface of the cam member 232 so as to limit the amount
by which the cam member 232 moves in the axial direc-
tion.
[0163] The large sliding contact guide rib 286 provid-
ed in the inner surface portion of the main case portion
226A is disposed in the shape of a semicircular ring
around the small sliding contact guide rib 284. As com-
pared to the small sliding contact guide rib 284, the large
sliding contact guide rib 286 has a large diameter and
a low height-wise dimension. In the assembled state
shown in Fig. 27, the large sliding contact guide rib 286
contacts the side surface of the disk control 230 slidingly
so as to limit the amount by which the disk control 230
moves in the axial direction.

Structure of the holder:

[0164] As clearly seen from Figs. 27, 28, and 32, the
holder case portion 226B of the sensor plate 226 is
formed to project outward from the main case portion
226A of the sensor plate 226 (toward the side opposite
to the sensor cover 216, i.e., in the direction indicated
by arrow FR) so as to have a small circular shape. A
supporting member 290 projecting toward the inner sur-
face of the holder case portion 226B (i.e., toward the
sensor cover 216) is provided in the central portion of
the holder case portion 226B. The supporting member
290 is formed as a rotation supporting shaft in which
three prisms are disposed at tripartition positions of a
circumference, and at each end of the three prisms, a
claw portion 292 projecting outward from the circumfer-
ence formed by the supporting member 290 substantial-
ly in a triangular shape in side view. The holder 228 is
supported rotatably by the supporting member 290. A
cylindrical shaft hole portion 294 is formed integrally with
the central portion of the holder 228. As shown in Fig.
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27, with a supporting member 290 passing through the
shaft hole portion 294 and the claw portions 292 being
engaged with a counterbore portion of the shaft hole
portion 294, which faces the disk control 230, the holder
228 is supported in a freely rotating manner with respect
to the sensor plate 226.
[0165] As shown Figs. 27, 28, 29, and 32, the holder
228 includes, in the outer peripheral portion thereof, a
reduction gear 296 engaging with a first drive gear 247
of the rotor 236, the reduction gear being formed as an
external gear in which tooth portions of which each tooth
width is reduced to half are arranged alternately. Fur-
ther, an interlocking gear portion 298 which is a ring-
shaped external gear is provided around the shaft hole
portion 294 on a flat surface portion of the holder 228 at
the side of the disk control 230 (i.e., at the side toward
arrow RE). In the assembled state shown in Fig. 27, the
interlocking gear portion 298 meshes with the cam ro-
tating gear 268 of the cam member 232.

Structure of the ALR pawl:

[0166] As shown in Figs. 27, 29, and 32, the ALR pawl
cover portion 226C of the sensor plate 226 is formed
below the main case portion 226A at a position near one
side portion of the main case portion 226A and a round
rod-shaped shaft pin 300 is provided upright from a por-
tion of the cover portion 226C. An engaging projecting
portion 302 having a small columnar shape is formed at
the end of the shaft pin 300. At the time of assembly, the
engaging projecting portion 302 is fitted into an engag-
ing hole 304 formed at a corresponding position on the
sensor cover 216 shown in Fig. 31.
[0167] As shown in Figs. 29 and 32, the ALR pawl 222
includes a tubular bearing portion 310 having a shaft
hole 306 at a base end portion of the ALR pawl 222 and
also includes a claw portion 308 which is integrally
formed at an end portion of the ALR pawl 222 and en-
gages with the external gear ratchet wheel 220 of the
lock wheel 218. The ALR pawl 222 is supported by the
ALR pawl cover portion 226C in such a manner that the
shaft pin 300 is inserted into the shaft hole 306 formed
as a round through hole. Further, a rectangular notch
314 is formed between the bearing portion 310 and the
claw portion 308 of the ALR pawl 222. A coil portion of
a helical coil spring 312 passes along and is mounted
on the outer peripheral portion of the bearing portion
310. Due to the urging force of the helical coil spring
312, the ALR pawl 222 is constantly urged in a direction
in which the claw portion 308 is engaged with the exter-
nal gear ratchet wheel 220 of the lock wheel 218.
[0168] Further, a small driven pedestal portion 316 is
integrally formed at a side portion of the ALR pawl 222
which is opposite to the notch 314. The driven pedestal
portion 316 slidably contacts the interlock stopping por-
tion 262 of the cam member 232 and the stopping-op-
eration portion 276 of the disk control 230, so as to move
the ALR pawl 222 in a direction in which the claw portion

308 is moved apart from the external gear ratchet wheel
220 of the lock wheel 218. Namely, when the cam mem-
ber 232 rotates in a direction clockwise from the state
shown in Fig. 37, the interlock stopping portion 262
presses the driven pedestal portion 316 as shown in Fig.
38 to separate the ALR pawl 222 from the external gear
ratchet wheel 220. Further, when the stopping-operation
portion 276 corresponds to the ALR pawl 222, the claw
portion 308 of the ALR pawl 222 is moved apart from
the external gear ratchet wheel 220 as shown in Figs.
35 through 37.

Structure of the acceleration sensor device:

[0169] As understood from Figs. 29, 31, and 32, the
acceleration sensor cover portion 226D of the sensor
plate 226 is disposed below the main case portion 226A
and at a position adjacent to the ALR pawl cover portion
226C. The acceleration sensor cover portion 226D
forms an accommodating portion of the acceleration
sensor device 320 with the sensor plate 226 being in-
stalled at the sensor cover 216. The acceleration sensor
device 320 is generally available. As shown in Fig. 29,
the acceleration sensor device 320 is formed in such a
manner that a metallic spherical body 326 is installed in
a concave receiving portion 324, which forms a part of
a large diameter spherical surface and is provided in a
pedestal 322 fixed to the sensor plate 226, and a sensor
pawl 224 supported by a support 328 of the pedestal
322 is placed on the spherical body 326. Then, when
the spherical body 326 moves up in the concave receiv-
ing portion 324 due to an acceleration of a vehicle which
is greater than or equal to a predetermined value, the
sensor pawl 224 is moved so as to engage the claw por-
tion 332 with the external gear ratchet wheel 220 of the
lock wheel 218.

Gear reduction mechanism for the cam member:

[0170] Next, a description will be given of a gear re-
duction mechanism used by the above-described
ALR-ELR switching mechanism with reference to Fig.
34. In the gear reduction mechanism, the reduction gear
296 meshes with the first drive gear 247 rotating inte-
grally with the winding shaft 214. The first drive gear 247
and the reduction gear 296 form a reduction gear mech-
anism based on intermittent movement thereof, and the
intermittent movement is effected in such a manner that,
when the first drive gear 247 makes one rotation, the
reduction gear 296 continuously rotates the space of
two teeth and thereafter stops rotating.
[0171] The intermittent movement of the reduction
gear 296 is transmitted to the cam rotating gear 268,
meshing with the interlocking gear portion 298, via the
interlocking gear portion 298 rotating integrally with the
reduction gear 296, and the cam member 232 integrated
with the cam rotating gear 268 is thereby rotated.
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ALR-ELR switching movement:

[0172] A description will be hereinafter given of an op-
eration of the ALR-ELR switching mechanism of the
webbing retractor in this embodiment.
[0173] The state in which the winding shaft 214 of the
webbing retractor rotates in the direction opposite to that
indicated by arrow A and the webbing is thereby wound
substantially to its full length is shown in Fig. 43. Namely,
the driven pedestal portion 316 of the ALR pawl 222 is
placed on the outer peripheral surface of the stopping-
operation portion 276 of the disk control 230 near the
abutment rib portion 278 so as to separate the claw por-
tion 308 of the ALR pawl 222 from the external gear
ratchet wheel 220 of the lock wheel 218 into a nonen-
gageable manner, and due to the operation of the ALR
pawl 222, the end lock release state in which movement
of the webbing in the direction of being pulled out is not
stopped is set. Further, in the state shown in Fig. 35, the
claw portion 332 of the sensor pawl 224 is located at a
position apart from the guide surface portion 266 of the
stopping portion 264 of the cam member 232 (i.e., the
guide surface portion 266 stops at a position apart from
the claw portion 332 in a circumferential direction). For
this reason, the acceleration sensor device 320 is actu-
ated in response to acceleration of the vehicle so as to
push up the sensor pawl 224 at a position indicated by
the solid line in Fig. 35, and when the webbing is about
to be pulled out, the locking means operates so that the
pullout operation of the webbing can be controlled.
Meanwhile, when the webbing is rapidly wound by wind-
ing and the urging force of the winding shaft, even when
in a full winding state the locking means inadvertently
operates due to the relative rotation of the winding shaft
214 and the lock wheel 218 to be brought into an end
locking state in which the pullout operation of the web-
bing is stopped, so long as the webbing is wound onto
the winding shaft 214 by a small amount, this locking
state can be released. Accordingly, there is no possibil-
ity that the end locking state is continuously maintained.
[0174] Next, a state in which a vehicle occupant is fas-
tened by a seat belt with the webbing being pulled out
by a predetermined amount is shown in Fig. 36 coming
after Fig. 35.
[0175] Namely, when the pullout operation of the web-
bing starts from the state shown in Fig. 43 in which the
webbing is wound to its full length, the rotation of the
winding shaft 214 allows rotation of the first drive gear
247 in the direction indicated by arrow B in Fig. 36. As
a result, the reduction gear 294 meshing with the first
drive gear 247 intermittently rotates in the direction in-
dicated by arrow C in Fig. 36 and the interlocking gear
portion 298 integrated with the reduction gear 294 also
rotates in the direction indicated by arrow C. The cam
rotating gear 268 engaging with the interlocking gear
portion 298 rotates in the direction indicated by arrow B.
As a result, the cam member 232 integrated with the
cam rotating gear 268 rotates in the direction indicated

by arrow B without rotating the disk control 230. In Figs.
35 to 43, to make the rotational movement of the reduc-
tion gear 296 easier to under stand, one tooth of the
reduction gear 296 is indicated as a marking tooth 296A
denoted in black in each drawing.
[0176] In the above-described state, the interlock
stopping portion 262 of the cam member 232, which ro-
tates at a low speed after slowdown, moves from near
the abutment end portion 276A to the guide oblique side
280 in the range of the small diameter portion 230A of
the disk control 230. At this time, the disk control 230 is
subjected to force which is about to slightly rotate the
disk control 230 due to friction between the cam member
232 and the disk control 230. However, the driven ped-
estal portion 316 of the ALR pawl 222 abuts against a
portion between a raised projecting portion of the abut-
ment end portion 276A and the gently sloping surface
280A so as to limit the rotation of the disk control 230
caused by the friction against the cam member 232, and
therefore, the disk control 230 does not rotate until it is
forcibly rotated by the interlock stopping portion 262 of
the cam member 232.
[0177] At this time, the ALR pawl 222 is maintained in
a state of not being engageable with the external gear
ratchet wheel 220 with the driven pedestal portion 316
being placed on the stopping operation portion 276 of
the disk control 230. Further, at this time, the sensor
pawl 224 is maintained in a state of being engageable
with the external gear ratchet wheel 220. In the state
shown in Fig. 36, the webbing is applied to the vehicle
occupant by being engaged with a buckle. There is no
possibility that the cam member 232 is moved greatly
by the winding or pullout operation of the webbing which
is caused by alteration of a driving position or the like.
When acceleration of a predetermined value or more
acts so that the claw portion 332 is engaged with the
external gear ratchet wheel 220, the locking means
stops rotation of the winding shaft 214 in the direction
in which the webbing is pulled out, and the vehicle oc-
cupant is thereby restrained by the webbing. When the
state in which the vehicle occupant is restrained by the
webbing is released, the webbing retractor is restored
to the state shown in Fig. 43.
[0178] Even when the winding shaft rotates from the
state shown in Fig. 36 in a fixed range in the direction
in which the webbing is pulled out or in the direction in
which the webbing is wound due to alteration of a driving
position of the vehicle occupant or due to the difference
of physical size of the occupant, the interlock stopping
portion 262 of the cam member 232 does not abut
against the guide oblique side 280. Accordingly, the
state in which the disk control 230 holds the ALR pawl
222 remains unchanged. When the webbing is further
pulled out over a range of the amount by the webbing is
applied to the vehicle occupant, the reduction gear 296
of the holder 228 makes about one third rotation from
the state shown in Fig. 36 to reach a position immedi-
ately before the switching state shown in Fig. 37. In the
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state shown in Fig. 37, the interlocking portion 262B pro-
vided at the end of the interlock stopping portion 262 of
the cam member 232 which rotates with the reduction
gear 296 in the direction indicated by arrow B abuts
against the abutment rib portion 278 of the disk control
230. Meanwhile, other states are the same as those in
Fig. 36.
[0179] When the webbing is further pulled out from the
state shown in Fig. 37, the cam member 232 further ro-
tates in the direction indicated by arrow B by the above-
described gear mechanism while pushing the disk con-
trol 230 forward. As a result, the webbing retractor is
brought into a state shown in Fig. 38 in which switching
is effected.
[0180] In the state shown in Fig. 38, the driven ped-
estal portion 316 of the ALR pawl 222 moves across the
gently sloping surface 280A from the stopping operation
portion 276 to be placed on the interlock stopping por-
tion 262, and the ALR pawl 222 is thereby maintained
in a state of not being engageable with the external gear
ratchet wheel 220. Meanwhile, the sensor pawl 224 is
maintained in the state of being engageable with the ex-
ternal gear ratchet wheel 220.
[0181] When the webbing wound onto the winding
shaft 214 is pulled out to its full length as shown in the
state shown in Fig. 39 coming after Fig. 38, the cam
member 232 further rotates in the direction of arrow B
by a small amount and the driven pedestal portion 316
is placed on the interlock stopping portion 262 at a po-
sition near the interlocking portion 262A, namely, the
webbing retractor is brought, by the gear mechanism,
into the state in which the webbing is pulled out to its full
length (see Fig. 39). Other operations of the state shown
in Fig. 39 in which the webbing is pulled out to its full
length are the same as those of the above-described
state shown in Fig. 38. Meanwhile, in the state shown
in Fig. 39, the ALR pawl 222 cannot be engaged with
the external gear ratchet wheel 220, and therefore, the
webbing can be pulled out to its full length. For this rea-
son, it is possible to prevent a small amount of the web-
bing from remaining on the winding shaft 214 due to the
full pullout operation of the webbing, the length of the
webbing to be pulled out can be constantly made fixed
so as to correspond to the overall length of the webbing.
[0182] When the webbing retractor of this embodi-
ment is assembled for manufacturing, the state shown
in Fig. 39 is set as one standard of an assembly opera-
tion with an assembly initial state being set.
[0183] When the webbing is wound by a small amount
from the state shown in Fig. 39, the webbing retractor is
brought into the ALR switching state shown in Fig. 40.
Namely, when the winding operation of the webbing is
effected, the first drive gear 247 rotates in the direction
indicated by arrow D in Fig. 40, and the cam member
232 also rotates in the direction indicated by arrow D by
the above-described gear mechanism which interlocks
with the first drive gear 247 so as to move apart from
the disk control 230. Due to this operation, the driven

pedestal portion 316 of the ALR pawl 222 is separated
from the interlock stopping portion 262 of the cam mem-
ber 232 and the ALR pawl 222 causes the claw portion
308 to engage with the external gear ratchet wheel 220
of the lock wheel 218 by the urging force of the helical
coil spring 312.
[0184] In the state shown in Fig. 40 in which the web-
bing retractor is switched to the ALR, the webbing can
be wound and is also brought into a state of not being
pulled out. Namely, during the webbing winding opera-
tion, the lock wheel 218 rotates in the direction indicated
by arrow D and the external gear ratchet wheel 220 ro-
tates while the claw portion 308 of the ALR pawl 222
slides thereon, and therefore, the webbing winding op-
eration is allowed.
[0185] However, when the webbing is about to be
pulled out in the state shown in Fig. 40, the claw portion
308 of the ALR pawl 222 engages with the external gear
ratchet wheel 220 and the rotation of the lock wheel 218
in the direction opposite to that indicated by arrow D is
thereby prevented. As a result, the relative rotation is
generated between the lock wheel 218 and the winding
shaft 214 and the locking means operates to stop the
pullout operation of the webbing. Meanwhile, even in
this operation, the operation in which due to operation
of the acceleration sensor device 320 the locking means
is operated to stop the pullout operation of the webbing
is executed without change.
[0186] Subsequently, when the webbing is sufficiently
wound over the ordinary range of the amount by which
the webbing is applied to the vehicle occupant, the cam
member 232 rotates in the direction of arrow D by the
gear mechanism and the interlocking portion 262A of
the interlock stopping portion 262 abuts against the
abutment end portion 276A of the disk control 230. As
a result, the webbing retractor is brought into the ALR
release start state shown in Fig. 41. Meanwhile, in the
state shown in Fig. 41, the ALR pawl 222 and the sensor
pawl 224 are respectively provided to operate in the
same way as in the state shown in Fig. 40.
[0187] When the webbing is further wound from the
state shown in Fig. 41, the cam member 232 further ro-
tates in the direction indicated by arrow D so as to push
to rotate the disk control 230 in the direction of arrow D.
As a result, the guide oblique side 280 of the disk control
230 pushes up the driven pedestal portion 316 onto the
stopping operation portion 276 and the claw portion 308
of the ALR pawl 222 is maintained in the state in which
released from the ALR has been completed, in which
the claw portion 308 is not engageable with the external
gear ratchet wheel 220 of the lock wheel 218. Further,
in the state shown in Fig. 42 in which release from the
ALR has been completed, the sensor pawl 224 engages
with the external gear ratchet wheel 220 to operate the
locking means, thereby preventing pullout of the web-
bing.
[0188] When the webbing is further wound from the
state shown in Fig. 42 in which release from the ALR
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has been completed, the cam member 232 further ro-
tates in the direction indicated by arrow D together with
the disk control 230, the guide surface portion 266 push-
es up the claw portion 332 of the sensor pawl 224, and
the claw portion 332 is brought into a state of not being
engageable with the external gear ratchet wheel 220 of
the lock wheel 218. As a result, the webbing retractor is
brought into an operating state for preventing end lock-
ing, which is shown in Fig. 43. In the operating state for
preventing the end locking shown in Fig. 43, the claw
portion 308 of the ALR pawl 222 is in a state of not being
engageable with the external gear ratchet wheel 220 by
the stopping-operation portion 276. Accordingly, in the
state immediately before the webbing is wound to its full
length, the ALR pawl 222 and the sensor pawl 224 are
both brought into a state of not being engageable with
the external gear ratchet wheel 220, and therefore, there
is no possibility that the locking means is operated to
stop the pullout operation of the webbing. For this rea-
son, in the state in which the webbing is rapidly wound
to its full length, the lock wheel 218 relatively rotates with
the winding shaft 214 by inertial force and the pullout
operation of the webbing is prevented by the locking
means. As a result, the end locking state in which the
webbing cannot be further pulled out can be avoided.
[0189] Further, when the pullout operation of the web-
bing starts from the state shown in Fig. 43, the webbing
retractor is restored to its initial state coming after the
state shown in Fig. 35 and the above-described opera-
tion is effected repeatedly.
[0190] Further, in each of the above-described em-
bodiments of the present invention, a reduction gear
mechanism having one set of intermittent gears is used
as a gear mechanism for ALR-ELR switching operation.
Accordingly, as compared to a case in which a plurality
of intermittent gears is used, manufacturing and assem-
bly of gear components can be effected simply and at
low cost.

Claims

1. A webbing retractor comprising:

a winding shaft (14) onto which a webbing (11)
used for restraining a vehicle occupant is
wound;

a locking means (42) which is actuated to stop
rotation of said winding shaft (14) in a direction
in which the webbing (11) is pulled out;

an ALR lever (94) which can be moved at an
operating position where said locking means
(42) is actuated and at a non-operating position
where said locking means (42) is not actuated,
and which is usually urged toward the operating
position by urging force;

a cam member (50 or 150) to which rotation of
said winding shaft (14) is transmitted;

wherein the rotation transmission via a gear mech-
anism (52, 62 or 64, 152) is performed so as to hold
said ALR lever (94) at the non-operating position
from a first state in which the webbing (11) is wound
onto said winding shaft (14) substantially to its full
length to a second state immediately before the
webbing (11) is pulled out substantially to its full
length and also set said ALR lever (94) in a third
state of being movable to the operating position;
and
characterized by a stopping means (70) to which
rotation of said winding shaft (14) is transmitted via
the gear mechanism (52, 62 or 64, 152), said stop-
ping means (70) holding said ALR lever (94) at the
non-operating position from the second state to the
third state and allowing movement of said ALR lever
(94) at the operating position by the urging force
when said winding shaft (14) is rotated, from the
third state, in a direction in which the webbing (11)
is wound, the direction being opposite to the direc-
tion in which the webbing (11) is pulled out.

2. A webbing retractor according to claim 1, wherein,
said cam member (50) is a substantially circular
plate body having a substantially circular edge por-
tion (56) and a recessed edge portion (60), and said
ALR lever (94) is held at the non operating position
in such a manner as to face the substantially circular
edge portion (56) and is also set in a state of being
movable at the operating position in such a manner
as to face the recessed edge portion (60).

3. A webbing retractor according to claim 2, wherein
the substantially circular plate body (50) is rotatably
supported by said winding shaft (14), and during a
time from the first stated to the third state coming
after the second state, the substantially circular
plate body is provided to be rotated via the gear
mechanism (52 and 62) in accordance with rotation
of said winding shaft (14) in the direction in which
the webbing (11) is pulled out.

4. A webbing retractor according to claim 1, wherein
the gear mechanism (52 and 62) includes a pinion
gear (26) which rotates with said winding shaft (14),
and a reduction gear (62) which engages with the
pinion gear (26) and is rotated at a reduced speed
in accordance with rotation of the pinion gear (26),
and said stopping means (70) is a stopper portion
provided in the reduction gear (62).

5. A webbing retractor according to claim 1, wherein
said cam member (150) is a plate body formed into
a substantially triangular shape, the plate body hav-
ing a substantially arcuate edge portion (56) and a
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recessed edge portion (160), and said ALR lever
(94) is held at the non-operating position in such a
manner as to face the substantially arcuate edge
portion (56), and is also set in a manner as to face
the recessed edge portion (160).

6. A webbing retractor according to claim 4,
wherein the reduction gear (62) includes a first in-
termediate gear portion (66) and a second interme-
diate gear portion (68);
said cam member (50) is a cam plate member (50)
rotatably supported by said winding shaft (14), the
cam plate member (50) including a first driven gear
portion (52) which meshes with the first intermedi-
ate gear portion (66) in a range of a predetermined
central angle around said winding shaft (14) so as
to rotate the cam plate member (50), a first region
(56) in which when said ALR lever (94) corresponds
to the cam plate member (50), said ALR lever (94)
is held at the non-operating position against the urg-
ing force, and a second region (60) in which when
said ALR lever (94) corresponds to the cam plate
member (50), said ALR lever (94) can be moved at
the operating position by the urging force; and
said cam plate member (50) includes a second driv-
en tooth portion (54), in which during a time from
the second state to the third state the second driven
tooth portion (54) engages with a portion of the sec-
ond intermediate gear portion (68) to rotate the cam
plate member (50) so that the second region (60)
corresponds to said ALR lever (94), and after said
winding shaft (14) is rotated from the third state by
a predetermined amount in the direction in which
the webbing (11) is wound and is further rotated in
the same direction, the second driven tooth portion
(54) engages with an other portion of the second
intermediate gear portion (68) to rotate the rotate
the cam plate member (50) so that the first interme-
diate gear portion (66) and the first driven gear por-
tion (52) are restored to a meshed state.

7. A webbing retractor according to claim 6, wherein
the pinion gear (26) has tooth portions whose
number is smaller than that determined by a mod-
ule.

8. A webbing retractor according to claim 7, wherein
the first driven gear portion (52) and the second
driven gear portion (54) are each formed as a par-
tially toothed gear in such a manner as to intermit-
tently mesh with the first intermediate gear portion
(66) and the second intermediate gear portion (68),
respectively.

9. A webbing retractor comprising:

a winding shaft (214) onto which a webbing
(211) used for restraining a vehicle occupant is

wound;

a locking means (218) which is actuated to stop
rotation of said winding shaft in a direction in
which the webbing is pulled out;

an ALR pawl (222) which can be moved at an
operating position where said locking means is
actuated and at a non-operating position where
said locking means is not actuated, and which
is usually urged toward the operating position
by urging force;

a cam member (232) to which rotation of said
winding shaft (214) is transmitted;

wherein the rotation transmission via a reduction
gear mechanism (228) which slows down rotation
of said winding shaft (214) is performed in such a
manner as to interlock with said reduction gear
mechanism (228), said cam member (232) includ-
ing a first region (262) which allows movement of
said ALR pawl (222) at the operating portion by the
urging force when said ALR pawl (222) corresponds
to said cam member (232), and a second region
(264) which allows said ALR pawl (222) to be held
at the non operating position when said ALR pawl
(222) corresponds to said cam member (232);
and characterized by a disk control member (230)
rotated by said cam member (232) and including a
third region (230A) which allows movement of said
ALR pawl (222) at the operating position by the urg-
ing force when the ALR pawl (222) corresponds to
said disk control member (230), and a fourth region
(276) which allows said ALR pawl (222) to be held
at the non operating position when said ALR pawl
(222) corresponds to said disk control member
(230);
wherein when said winding shaft (214) is rotated in
the direction in which the webbing (211) is pulled
out from a first state in which the webbing (211) is
wound onto said winding shaft (214) substantially
to its full length to a second state immediately be-
fore the webbing is pulled out substantially to its full
length, said ALR pawl (222) is held at the non-op-
erating position by the fourth region (276), when
said winding shaft (214) is rotated in the direction
in which the webbing (211) is pulled out from the
second state to a third state in which the webbing
(211) is pulled out from said winding shaft (214) sub-
stantially to its full length, said disk control member
(230) is rotated by said cam member (232) so that
said ALR pawl (222) is changed from a state of be-
ing held at the non-operation position by the fourth
region (276) to a state of being held at the non-op-
erating position by the second region (264), and fur-
ther when said winding shaft (214) is rotated from
the third state, by a first predetermined amount, in
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a direction in which the webbing (211) is wound,
which is opposite to the direction in which the web-
bing (211) is pulled out, the cam member (232) is
rotated so that said ALR pawl (222) corresponds to
the third region (230A), and said ALR pawl (222) is
thereafter moved at the operating position by the
urging force and subsequently, when said winding
shaft (214), having been rotated by said first prede-
termined amount, is further rotated by a second pre-
determined amount in the direction in which the
webbing (211) is wound, said disk control member
is rotated by said cam member (232), and said ALR
pawl (222) corresponds to the fourth region (276)
so as to be moved at the non-operating position.

10. A webbing retractor according to claim 9, further
comprising:

a sensor pawl (224) for an acceleration sensor
(320), which can be moved at a first position
where said locking means (218) is actuated and
at a second position where said locking means
(218) is not actuated, and is provided to be
moved from the second position to the first po-
sition when a vehicle on which said webbing re-
tractor is installed suddenly decelerates,

wherein said cam member (232) includes a third re-
gion (260) for holding said sensor pawl (224) at the
second position when said winding shaft (214) is ro-
tated, by a third predetermined amount, from the
first state in the direction in which the webbing (211)
is pulled out.

11. A webbing retractor according to claim 9, wherein
said cam member (232) includes a first pushing por-
tion (262A) which pushes to rotate in the disk control
member (230) when said winding shaft (214) is ro-
tated in the direction in which the webbing (211) is
pulled out, and a second pushing (262B) which
pushes to rotate said disk control member (230)
when said winding shaft (214) is rotated in the di-
rection in which the webbing (211) is wound.

12. A webbing retractor according to claim 9, wherein
said reduction gear mechanism (228) includes a
drive gear (242) rotated with said winding shaft
(214), and a reduction gear (296) engaging with the
drive gear (247) and is formed to slow down by in-
termittent movement of the drive gear (247) and the
reduction gear (296) .

13. A webbing retractor according to claim 12, wherein
the reduction gear (296) includes an interlock gear
portion (298) which engages with a cam rotating
gear (268), provided in said cam member (232) to
rotate said cam member.

14. A webbing retractor according to claim 12, wherein
the drive gear (247) includes a pinion gear having
tooth portions whose number is smaller than that
determined by a module.

15. A webbing retractor according to claim 9, wherein
the second region (264) of said cam member (232)
and the fourth region (276) of said disk control mem-
ber (230) are formed so that said ALR pawl (222) is
maintained at the non-operation position in such a
manner that a predetermined region of said ALR
pawl (222) abuts against the second region (264)
and the fourth region (276) .

Patentansprüche

1. Gurtrückziehvorrichtung, die Folgendes umfasst:

einen Aufwickelschaft (14), auf den ein zum An-
schnallen eines Fahrzeuginsassen verwende-
ter Gurt (11) aufgewickelt wird;

ein Einrastmittel (42), das betätigt wird, um die
Drehung des Aufwickelschaftes (14) in eine
Richtung, in die der Gurt (11) herausgezogen
wird, zu stoppen;

einen ALR-Hebel (94), der in eine Betriebspo-
sition, in der das Einrastmittel (42) betätigt wird,
und in eine Nichtbetriebsposition, in der das
Einrastmittel (42) nicht betätigt wird, bewegt
werden kann und für gewöhnlich durch eine
zwingende Kraft in die Betriebsposition ge-
zwungen wird;

ein Nockenelement (50 oder 150), auf das die
Drehung des Aufwickelschaftes (14) übertra-
gen wird;

wobei die Übertragung der Drehung über einen Ge-
triebemechanismus (52, 62 oder 64, 152) so erfolgt,
dass der ALR-Hebel (94) von einem ersten Zu-
stand, in dem der Gurt (11) im Wesentlichen in sei-
ner vollen Länge auf den Aufwickelschaft (14) auf-
gewickelt ist, in einen zweiten Zustand unmittelbar
bevor der Gurt (11) im Wesentlichen in seiner vollen
Länge herausgezogen ist, in der Nichtbetriebsposi-
tion gehalten und außerdem in einen dritten Zu-
stand eingestellt wird, in dem er in die Betriebspo-
sition bewegt werden kann; und
gekennzeichnet durch ein Stoppmittel (70), auf
das die Drehung des Aufwickelschaftes (14) über
den Getriebemechanismus (52, 62 oder 64, 152)
übertragen wird, wobei das Stoppmittel (70) den
ALR-Hebel (94) von dem zweiten Zustand in den
dritten Zustand in der Nichtbetriebsposition hält und
ein Bewegen des ALR-Hebels (94) in die Betriebs-
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position dann, wenn der Aufwickelschaft (14) ge-
dreht wird, vom dritten Zustand in eine Richtung, in
die der Gurt (11) aufgewickelt wird, wobei die Rich-
tung der Richtung entgegen gesetzt ist, in die der
Gurt (11) herausgezogen wird, durch die zwingen-
de Kraft ermöglicht.

2. Gurtrückziehvorrichtung nach Anspruch 1, bei der
das Nockenelement (50) ein im Wesentlichen kreis-
förmiger Plattenkörper mit einem im Wesentlichen
kreisförmigen Randabschnitt (56) und einem einge-
lassenen Randabschnitt (60) ist, wobei der ALR-He-
bel (94) so in der Nichtbetriebsposition gehalten
wird, dass er dem im Wesentlichen kreisförmigen
Randabschnitt (56) gegenüber liegt, und außerdem
in einen Zustand eingestellt ist, in dem er in der Be-
triebsposition so beweglich ist, dass er dem einge-
lassenen Randabschnitt (60) gegenüber liegt.

3. Gurtrückziehvorrichtung nach Anspruch 2, bei der
der im Wesentlichen kreisförmige Plattenkörper
(50) auf dem Aufwickelschaft (14) drehbar gelagert
ist und der im Wesentlichen kreisförmige Platten-
körper während einer Zeit vom ersten Zustand in
den dritten Zustand, der nach dem zweiten Zustand
kommt, über den Getriebemechanismus (52 und
62) gemäß der Drehung des Aufwickelschaftes (14)
in die Richtung, in die der Gurt (11) herausgezogen
wird, gedreht wird.

4. Gurtrückziehvorrichtung nach Anspruch 1, bei der
der Getriebemechanismus (52 und 62) ein Ritzel
(26), das sich mit dem Aufwickelschaft (14) dreht,
und ein Untersetzungsgetriebe (62), das in das Rit-
zel (26) eingreift und mit reduzierter Drehzahl ge-
mäß der Drehung des Ritzels (26) gedreht wird, ein-
schließt, wobei das Stoppmittel (70) ein Stopperab-
schnitt in dem Untersetzungsgetriebe (62) ist.

5. Gurtrückziehvorrichtung nach Anspruch 1, bei der
das Nockenelement (150) ein Plattenkörper mit im
Wesentlichen dreieckiger Form ist, wobei der Plat-
tenkörper einen im Wesentlichen gekrümmten
Randabschnitt (56) und einen eingelassenen Rand-
abschnitt (160) aufweist und der ALR-Hebel (94) so
in der Nichtbetriebsposition gehalten wird, dass er
dem im Wesentlichen gekrümmten Randabschnitt
(56) gegenüber liegt, und außerdem so eingestellt
ist, dass er dem eingelassenen Randabschnitt
(160) gegenüber liegt.

6. Gurtrückziehvorrichtung nach Anspruch 4, bei der
das Untersetzungsgetriebe (62) einen ersten Zwi-
schengetriebeabschnitt (66) und einen zweiten
Zwischengetriebeabschnitt (68) einschließt, wobei
das Nockenelement (50) ein Nockenplattenelement
(50) ist, das auf dem Aufwickelschaft (14) drehbar
gelagert ist, und das Nockenplattenelement (50) ei-

nen ersten getriebenen Radabschnitt (52), der in ei-
nem Bereich eines zuvor bestimmten zentralen
Winkels um den Aufwickelschaft (14) in den ersten
Zwischengetriebeabschnitt (66) eingreift, um das
Nockenplattenelement (50) zu drehen, einen ersten
Abschnitt (56), bei dem der ALR-Hebel (94), wenn
er dem Nockenplattenelement (50) entspricht, ge-
gen die zwingende Kraft in der Nichtbetriebspositi-
on gehalten wird, einen zweiten Abschnitt (60), bei
dem der ALR-Hebel (94), wenn er dem Nockenplat-
tenelement (50) entspricht, durch die zwingende
Kraft in die Betriebsposition bewegt werden kann,
sowie einen zweiten getriebenen Verzahnungsab-
schnitt (54) einschließt, der während einer Zeit vom
zweiten Zustand in den dritten Zustand in einen Ab-
schnitt des zweiten Zwischengetriebeabschnittes
(68) eingreift, um das Nockenplattenelement (50)
zu drehen, so dass der zweite Bereich (60) dem
ALR-Hebel (94) entspricht, und der zweite getrie-
bene Verzahnungsabschnitt (54), nachdem der
Aufwickelschaft (14) um ein zuvor bestimmtes
Stück vom dritten Zustand in die Richtung, die der
Gurt (11) aufgewickelt wird, und weiter in dieselbe
Richtung gedreht wird, in einen anderen Abschnitt
des zweiten Zwischengetriebeabschnittes (68) ein-
greift, um das Nockenplattenelement (50) zu dre-
hen, so dass der erste Zwischengetriebeabschnitt
(66) und der erste getriebene Radabschnitt (52) in
einen Eingriffszustand zurückgestellt werden.

7. Gurtrückziehvorrichtung nach Anspruch 6, bei der
das Ritzel (26) Verzahnungsabschnitte aufweist,
deren Anzahl kleiner ist als die durch ein Modul be-
stimmte.

8. Gurtrückziehvorrichtung nach Anspruch 7, bei der
der erste getriebene Radabschnitt (52) und der
zweite getriebene Radabschnitt (54) jeweils so als
teilweise verzahntes Getriebe ausgebildet sind,
dass sie intermittierend in den ersten Zwischenge-
triebeabschnitt (66) bzw. den zweiten Zwischenge-
triebeabschnitt (68) eingreifen.

9. Gurtrückziehvorrichtung, die Folgendes umfasst:

einen Aufwickelschaft (214), auf den ein zum
Anschnallen eines Fahrzeuginsassen verwen-
deter Gurt (211) aufgewickelt wird;

ein Einrastmittel (218), das betätigt wird, um die
Drehung des Aufwickelschaftes in eine Rich-
tung, in die der Gurt herausgezogen wird, zu
stoppen;

eine ALR-Sperrklinke (222), die in eine Be-
triebsposition, in der das Einrastmittel betätigt
wird, und in eine Nichtbetriebsposition, in der
das Einrastmittel nicht betätigt wird, bewegt
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werden kann und für gewöhnlich durch eine
zwingende Kraft in die Betriebsposition ge-
zwungen wird;

ein Nockenelement (232), auf das die Drehung
des Aufwickelschaftes (214) übertragen wird;

wobei die Übertragung der Drehung über einen Un-
tersetzungsgetriebemechanismus (228), der die
Drehung des Aufwickelschaftes (214) verlangsamt,
in einer Weise erfolgt, dass es zu einer Verblockung
mit dem Untersetzungsgetriebemechanismus
(228) kommt, wobei das Nockenelement (232) ei-
nen ersten Bereich (262), der das Bewegen der
ALR-Sperrklinke (222) in den Betriebsabschnitt
durch die zwingende Kraft erlaubt, wenn die
ALR-Sperrklinke (222) dem Nockenelement (232)
entspricht, und einen zweiten Bereich (264), der es
ermöglicht, dass die ALR-Sperrklinke (222) in der
Nichtbetriebsposition gehalten wird, wenn die
ALR-Sperrklinke (222) dem Nockenelement (232)
entspricht, einschließt;
gekennzeichnet durch ein Scheibensteuerungs-
element (230), das durch das Nockenelement
(232) gedreht wird und einen dritten Bereich
(230A), der das Bewegen der ALR-Sperrklinke
(222) in die Betriebsposition durch die zwingende
Kraft erlaubt, wenn die ALR-Sperrklinke (222) dem
Scheibensteuerungselement (230) entspricht, so-
wie einen vierten Bereich (276), der es ermöglicht,
dass die ALR-Sperrklinke (222) in der Nichtbe-
triebsposition gehalten wird, wenn die ALR-Sperr-
klinke (222) dem Scheibensteuerungselement
(230) entspricht, einschließt;
wobei die ALR-Sperrklinke dann, wenn der Aufwik-
kelschaft (214) in die Richtung gedreht wird, in die
der Gurt (211) von einem ersten Zustand, in dem
der Gurt (211) im Wesentlichen in seiner vollen Län-
ge auf den Aufwickelschaft (214) aufgewickelt ist,
in einen zweiten Zustand unmittelbar bevor der Gurt
im Wesentlichen in seiner vollen Länge herausge-
zogen ist, herausgezogen wird, durch den vierten
Bereich (276) in der Nichtbetriebsposition gehalten
wird, wenn der Aufwickelschaft (214) in die Rich-
tung gedreht wird, in die der Gurt (211) von dem
zweiten Zustand in einen dritten Zustand, in dem
der Gurt (211) im Wesentlichen in seiner vollen Län-
ge von dem Aufwickelschaft (214) herausgezogen
ist, herausgezogen wird, das Scheibensteuerungs-
element (230) durch das Nockenelement (232) so
gedreht wird, dass die ALR-Sperrklinke (222) von
einem Zustand, in dem sie durch den vierten Ab-
schnitt (276) in der Nichtbetriebsposition gehalten
wird, in einen Zustand, in dem sie durch den zwei-
ten Bereich (264) in der Nichtbetriebsposition ge-
halten wird, bewegt wird, das Nockenelement (232)
weiterhin dann, wenn der Aufwickelschaft (214) um
ein zuvor bestimmtes Stück von dem dritten Zu-

stand in eine Richtung gedreht wird, in die der Gurt
(211) aufgewickelt wird und die der Richtung, in die
der Gurt (211) herausgezogen wird, entgegen ge-
setzt ist, so gedreht wird, dass die ALR-Sperrklinke
(222) dem dritten Abschnitt (230A) entspricht, und
die ALR-Sperrklinke (222) danach durch die zwin-
gende Kraft in die Betriebsposition bewegt und an-
schließend dann, wenn der Aufwickelschaft (214)
um das erste zuvor bestimmte Stück gedreht wor-
den ist, um ein zweites zuvor bestimmtes Stück in
die Richtung weitergedreht wird, in die der Gurt
(211) aufgewickelt wird, wobei das Scheibensteue-
rungselement durch das Nockenelement (232) ge-
dreht wird und die ALR-Sperrklinke (222) dem vier-
ten Abschnitt (276) entspricht, um in die Nichtbe-
triebsposition bewegt zu werden.

10. Gurtrückziehvorrichtung nach Anspruch 9, die wei-
terhin Folgendes umfasst:

eine Sensorsperrklinke (224) für einen Be-
schleunigungssensor (320), die in eine erste
Position, in der das Einrastmittel (218) betätigt
wird, und in eine zweite Position, in der das Ein-
rastmittel (218) nicht betätigt wird, bewegt wer-
den kann und von der zweiten Position in die
erste Position bewegt werden kann, wenn ein
Fahrzeug, in dem die Gurtrückziehvorrichtung
installiert ist, plötzlich abbremst;

wobei das Nockenelement (232) einen dritten Be-
reich (260) einschließt, der die Sensorsperrklinke
(224) in der zweiten Position hält, wenn der Aufwik-
kelschaft (214) um ein drittes zuvor bestimmtes
Stück von dem ersten Zustand in die Richtung ge-
dreht wird, in die der Gurt (211) herausgezogen
wird.

11. Gurtrückziehvorrichtung nach Anspruch 9, bei der
das Nockenelement (232) einen ersten Drückab-
schnitt (262A), der auf das Scheibensteuerungsele-
ment (230) drückt, um es zu drehen, wenn der Auf-
wickelschaft (214) in die Richtung gedreht wird, in
die der Gurt (211) herausgezogen wird, und einen
zweiten Drückabschnitt (262B), der auf das Schei-
bensteuerungselement (230) drückt, um es zu dre-
hen, wenn der Aufwickelschaft (214) in die Richtung
gedreht wird, in die der Gurt (211) aufgewickelt wird,
einschließt.

12. Gurtrückziehvorrichtung nach Anspruch 9, bei der
der Untersetzungsgetriebemechanismus (228) ein
Antriebsgetriebe (242), das sich mit dem Aufwickel-
schaft (214) dreht, und ein Untersetzungsgetriebe
(296), das in das Antriebsgetriebe (247) eingreift
und so ausgebildet ist, dass es durch die intermit-
tierende Bewegung des Antriebsgetriebes (247)
und des Untersetzungsgetriebes (296) verlangsamt
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wird, einschließt.

13. Gurtrückziehvorrichtung nach Anspruch 12, bei der
das Untersetzungsgetriebe (296) einen Verblok-
kungsgetriebeabschnitt (298) einschließt, der in ein
Nockenrotationsgetriebe (268) in dem Nockenele-
ment (232) eingreift, um das Nockenelement zu
drehen.

14. Gurtrückziehvorrichtung nach Anspruch 12, bei der
das Antriebsgetriebe (247) ein Ritzel mit Verzah-
nungsabschnitten einschließt, deren Anzahl kleiner
ist als die durch ein Modul bestimmte.

15. Gurtrückziehvorrichtung nach Anspruch 9, bei der
der zweite Bereich (264) des Nockenelementes
(232) und der vierte Bereich (276) des Scheiben-
steuerungselementes (230) so ausgebildet sind,
dass die ALR-Sperrklinke (222) in einer Weise in
der Nichtbetriebsposition gehalten wird, dass ein
zuvor bestimmter Bereich der ALR-Sperrklinke
(222) an den zweiten Bereich (264) und den vierten
Bereich (276) stößt.

Revendications

1. Rétracteur de sangle, comprenant :

un arbre d'enroulement (14) sur lequel une san-
gle (11), utilisée pour retenir un passager de vé-
hicule, est enroulée ;
des moyens de verrouillage (42), actionnés
pour stopper la rotation dudit arbre d'enroule-
ment (14) dans un sens dans lequel la sangle
(11) est extraite ;
un levier ALR (rétracteur automatique à ver-
rouillage) (94), pouvant être déplacé en une po-
sition de fonctionnement, à laquelle lesdits
moyens de verrouillage (42) sont actionnés, et
en une position de non-fonctionnement, à la-
quelle lesdits moyens de verrouillage (42) ne
sont pas actionnés, et qui est usuellement dé-
placé vers la position de fonctionnement par
une force d'actionnement ;
un organe formant came (50 ou 150), auquel la
rotation dudit arbre d'enroulement (14) est
transmise ;

dans lequel la transmission de rotation, via un mé-
canisme à engrenage (52, 62 ou 64, 152), est ef-
fectuée de manière à maintenir ledit levier ALR (94)
à la position de non-fonctionnement depuis un pre-
mier état auquel la sangle (11) est enroulée sur ledit
arbre d'enroulement (14), pratiquement à sa pleine
longueur, en un deuxième état, précédant immédia-
tement la sortie par extraction de la sangle (11) pra-
tiquement à sa pleine longueur et, également, en

fixant ledit levier ALR (94) en un troisième état, per-
mettant un déplacement à la position de
fonctionnement ; et
caractérisé par des moyens de butée (70) aux-
quelles la rotation dudit arbre d'enroulement (14)
est transmise via le mécanisme d'engrenage (52,
62 ou 64, 152), lesdits moyens de butée (70) main-
tenant ledit levier ALR (94) à la position de non-
fonctionnement, depuis le deuxième état au troisiè-
me état et permettant un déplacement dudit levier
ALR (94) à la position de fonctionnement, par la for-
ce de déplacement lorsque ledit arbre d'enroule-
ment (14) est tourné, du troisième état, dans la di-
rection dans laquelle la sangle (11) est enroulée, la
direction étant de sens opposé à la direction selon
laquelle la sangle ( 11 ) est extraite.

2. Rétracteur de sangle selon la revendication 1, dans
lequel ledit organe formant came (50) est un corps
en forme de plaque sensiblement circulaire, ayant
une partie de bordure (56) sensiblement circulaire
et une partie de bordure (60) creusée, et ledit levier
ALR (94) est maintenu à la position de non-fonc-
tionnement, de manière à être placé face à la partie
de bordure (56) sensiblement circulaire, et est éga-
lement placé en un état où il peut être déplacé à la
position de fonctionnement, de manière à être face
à la partie de bordure (60) creusée.

3. Rétracteur de sangle selon la revendication 2, dans
lequel le corps en forme de plaque (50) sensible-
ment circulaire est supporté à rotation par ledit ar-
bre d'enroulement (14), et, pendant la durée du pas-
sage du premier état au troisième état, venant
après le deuxième état, le corps en forme de plaque
sensiblement circulaire est mis en rotation via le
mécanisme à engrenage (52 et 62), selon la rota-
tion dudit arbre d'enroulement (14), dans le sens
dans lequel la sangle (11) est extraite.

4. Rétracteur de sangle selon la revendication 1, dans
lequel le mécanisme à engrenage (52 et 62) com-
prend une roue à pignon denté (26) qui tourne avec
ledit arbre d'enroulement (14), et une roue dentée
de réduction (62) s'engrenant avec la roue à pignon
denté (26) et tournée à vitesse réduite selon la ro-
tation du pignon denté (26), et lesdits moyens de
butée (70) sont formés d'une partie de butée prévue
dans la roue dentée de réduction (62).

5. Rétracteur de sangle selon la revendication 1, dans
lequel ledit organe formant came (150) est un corps
en forme de plaque conformé sensiblement en
triangle, le corps en forme de plaque ayant une par-
tie de bordure (56) sensiblement arquée et une par-
tie de bordure (160) creusée, et ledit levier ALR (94)
est maintenu à la position de non-fonctionnement,
de manière à être placé face à la partie de bordure
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(56) sensiblement arquée, et est également main-
tenu de manière à être placé à la partie de bordure
(160) creusée.

6. Rétracteur de sangle selon la revendication 4, dans
lequel la roue dentée de réduction (62) comprend
une première partie de roue dentée intermédiaire
(66) et une deuxième partie de roue dentée inter-
médiaire (68) ;
ledit organe formant came (50) est un organe for-
mant came (50) en forme de plaque, supporté à ro-
tation par ledit arbre d'enroulement (14), ledit orga-
ne formant came (50) en forme de plaque compre-
nant une première partie de roue dentée (52) en-
traînée, s'engrenant avec la première partie de roue
dentée intermédiaire (66) dans une plage angulaire
centrale prédéterminée autour dudit arbre d'enrou-
lement (14) pour faire tourner l'organe formant ca-
me (50) en forme de plaque, une première région
(56) dans laquelle ledit levier ALR (94) correspond
à l'organe formant came (50) en forme de plaque,
ledit levier ALR (94) est maintenu à la position de
non-fonctionnement à l'encontre de la force de dé-
placement, et une deuxième région (60) à laquelle,
lorsque ledit levier ALR (94) correspond à l'organe
formant came (50) en forme de plaque, ledit levier
ALR (94) peut être déplacé à la position de fonc-
tionnement sous l'effet de la force de déplacement ;
et
ledit organe formant came (50) en forme de plaque
comprend une deuxième partie dentée (54) entraî-
née, dans laquelle, pendant la durée du passage
du deuxième état au troisième état, la deuxième
partie dentée (54) entraînée s'engrène avec une
partie de la deuxième partie de roue dentée inter-
médiaire (68) pour faire tourner l'organe formant ca-
me (50) en forme de plaque, de manière que la
deuxième région (60) correspond audit levier ALR
(94) et, après que ledit arbre d'enroulement (14) ait
tourné, en partant du troisième état, d'un angle pré-
déterminé dans le sens dans lequel la sangle (11)
est enroulée et continue à être tournée dans le mê-
me sens, la deuxième partie dentée (54) entraînée
s'engrène avec une autre partie de la deuxième par-
tie de roue dentée intermédiaire (68) pour faire tour-
ner l'organe formant came (50) en forme de plaque,
de manière que la première partie de roue dentée
intermédiaire (66) et la première partie de roue den-
tée (52) entraînée repassent en engrènement.

7. Rétracteur de sangle selon la revendication 6, dans
lequel le pignon denté (26) présente des parties
dentées dont le nombre est inférieur à ce qui est
déterminé par un module.

8. Rétracteur de sangle selon la revendication 7, dans
lequel la première partie de roue dentée (52) entraî-
née et la deuxième partie de roue dentée (54) en-

traînée sont chacune formées en roue à denture
partielle, de manière à s'engrener par intermittence
avec la première partie de roue dentée intermédiai-
re (66) et la deuxième partie de roue dentée inter-
médiaire (68), respectivement.

9. Rétracteur de sangle comprenant :

un arbre d'enroulement (214) sur lequel une
sangle (211), utilisée pour retenir l'occupant
d'un véhicule, est enroulée ;
des moyens de verrouillage (218), actionnés
pour stopper la rotation dudit arbre d'enroule-
ment dans un sens dans lequel la sangle est
déroulée par extraction ;
un cliquet ALR (222) pouvant être déplacé à
une position d'actionnement à laquelle lesdits
moyens de verrouillage sont actionnés et à une
position de non-actionnement à laquelle lesdits
moyens de verrouillage ne sont pas actionnés,
et qui est usuellement déplacé vers la position
d'actionnement sous l'effet de la force de
déplacement ;
un organe formant came (232) auquel la rota-
tion dudit arbre d'enroulement (214) est
transmise ;

dans lequel la transmission de la rotation via un mé-
canisme à engrenage réducteur (228) qui ralentit la
rotation dudit arbre d'enroulement (214) est effec-
tuée, de manière à s'inter-verrouiller avec ledit mé-
canisme à engrenage réducteur (228), ledit organe
formant came (232) comprenant une première ré-
gion (262) comprenant une première région (262)
permettant un déplacement dudit cliquet ALR (222)
à la partie de fonctionnement par la force de dépla-
cement lorsque ledit cliquet ALR (222) correspond
audit organe formant came (232), et une deuxième
région (264) permettant audit cliquet ALR (222)
d'être maintenu à la position de non-fonctionne-
ment lorsque ledit cliquet ALR (222) correspond
audit organe formant came (232) ;
et caractérisé par un organe de commande de dis-
que (230), tourné par ledit organe formant came
(232) et comprenant une troisième région (230A),
permettant un déplacement dudit cliquet ALR (222)
à la position de fonctionnement sous l'effet de la for-
ce de déplacement, lorsque ledit cliquet ALR (222)
correspond audit organe de commande de disque
(230), et une quatrième région (276), permettant
audit cliquet ALR (222) d'être maintenu à la position
de non-fonctionnement, lorsque ledit cliquet ALR
(222) correspond audit organe de commande de
disque (230) ;
dans lequel, lorsque ledit arbre d'enroulement (214)
est tourné dans le sens dans lequel la sangle (11)
est extraite, d'un premier état auquel la sangle (211)
est enroulée sur ledit arbre d'enroulement (214),
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sensiblement à sa pleine longueur, à un deuxième
état précédant immédiatement l'extraction de la
sangle sensiblement à sa pleine longueur, ledit cli-
quet ALR (222) est maintenu à la position de non-
fonctionnement par la quatrième région (276), lors-
que ledit arbre d'enroulement (214) est tourné dans
le sens
dans lequel la sangle (211) est extraite, passant du
deuxième état à un troisième état auquel la sangle
(211) est extraite dudit arbre d'enroulement (214),
sensiblement à sa pleine longueur, ledit organe de
commande de disque (230) est tourné par ledit or-
gane formant came (232) pour que ledit cliquet ALR
(222) passe d'un état de maintien à la position de
non-fonctionnement par la quatrième région (276)
à un état de maintien à la position de non-fonction-
nement par la deuxième région (264) et, en outre,
lorsque ledit arbre d'enroulement (214) est tourné
du troisième état, d'une première valeur prédéter-
minée, dans une direction dans laquelle la sangle
(211) est enroulée, direction opposée à la position
à laquelle la sangle (211) est extraite, l'organe for-
mant came (232) est tourné, de manière que ledit
cliquet ALR (222) corresponde à la troisième région
(230A) et ledit cliquet ALR (222) est ensuite déplacé
à la position de fonctionnement par l'effet de la force
de déplacement et, ensuite, lorsque ledit arbre d'en-
roulement (214), ayant été tourné de la valeur de
ladite quantité prédéterminée est, en outre, tourné
d'une deuxième quantité prédéterminée dans la di-
rection dans laquelle la sangle (211) est enroulée,
ledit organe de commande de disque est tourné par
ledit organe formant came (232), et ledit cliquet ALR
(222) correspond à la quatrième région (276) pour
être placé à la position de non-fonctionnement.

10. Rétracteur de sangle selon la revendication 9, com-
prenant en outre :

un cliquet de capteur (224) pour un capteur
d'accélération (320), pouvant être déplacé à
une première position lorsque lesdits moyens
de verrouillage (218) sont actionnés et à une
deuxième position lorsque lesdits moyens de
verrouillage (218) ne sont pas actionnés, et
prévu pour être déplacé, de la deuxième posi-
tion à la première position, lorsqu'un véhicule,
sur lequel ledit rétracteur de sangle est installé,
subit une décélération soudaine,

dans lequel ledit organe formant came (232) com-
prend une troisième région (260) pour maintenir le-
dit cliquet de capteur (224) à la deuxième position,
lorsque ledit arbre d'enroulement (214) est tourné,
d'un troisième angle prédéterminé, du premier état
dans la direction dans laquelle la sangle (211 ) est
extraite.

11. Rétracteur de sangle selon la revendication 9, dans
lequel ledit organe formant came (232) comprend
une première partie de poussée (262A) poussant
pour tourner dans l'organe de commande de disque
(230), lorsque ledit arbre d'enroulement (214) est
tourné dans le sens dans lequel la sangle (211) est
extraite, et une deuxième poussée (262B) qui pous-
se pour faire tourner ledit arbre de commande de
disque (230), lorsque ledit arbre d'enroulement
(214) est tourné dans le sens dans lequel ladite san-
gle (211) est enroulée.

12. Rétracteur de sangle selon la revendication 9, dans
lequel ledit mécanisme à engrenage réducteur
(228) comprend une roue dentée d'entraînement
(242) entraînée en rotation avec ledit arbre d'enrou-
lement (214), et un engrenage réducteur (296) s'en-
grenant avec la roue dentée d'entraînement (247)
et formé pour ralentir, par un déplacement intermit-
tent de la roue dentée d'entraînement (247) et de
l'engrenage réducteur (296).

13. Rétracteur de sangle selon la revendication 12,
dans lequel l'engrenage réducteur (296) comprend
une partie d'engrenage d'inter-verrouillage (298)
s'engrenant avec une roue dentée de rotation de
came (268), prévue dans ledit organe formant came
(232) pour faire tourner ce dit organe formant came.

14. Rétracteur de sangle selon la revendication 12,
dans lequel la roue dentée d'entraînement (247)
comprend un pignon denté ayant des parties den-
tées, dont le nombre est inférieur à celui déterminé
par un module.

15. Rétracteur de sangle selon la revendication 9, dans
lequel la deuxième région (264) dudit organe for-
mant came (232) et la quatrième région (276) dudit
organe de commande de disque (230) sont formées
de manière que ledit cliquet ALR (222) soit mainte-
nu à la position de non-fonctionnement, de manière
qu'une région prédéterminée dudit cliquet ALR
(222) vienne buter contre la deuxième région (264)
et la quatrième région (276).
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